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EDITORIAL 
FORMULATING A FOREST POLICY 


JOR the past year and a half the 
# Society of American Foresters 
S88 has been in the throes of formu- 
lating a forest policy for the nation. A 
prize essay contest, committee activities, 


Section discussions, and published articles 
all attest to the labor involved and to 
the importance attached to the anticipated 
result. 

Is the undertaking worth while? In 
seeking to answer this question we can 
safely discount alike the fears of the in- 
corrigible pessimists who see it fore- 
doomed to ignominious failure and the 
hopes of the equally incorrigible opti- 
mists who expect it to evolve a panacea. 
Both extremes are equally unlikely. 

First of all we shall have to admit 
freely our lack of complete knowledge of 
the present situation and our inability to 
predict accurately conditions one hun- 
dred, fifty, or even ten years hence. 
Present stands, present growth, the form 
and amount of future wood requirements, 
and other important items are all proble- 
matic. On the other hand frank recogni- 
tion of these facts by no means proves 
that it is unwise to make the best plans 
we can in the light of what we do know 
and believe we can foresee. 

Unless we adopt the fatalistic attitude 
that man has no control over his own 


destiny, it is hardly logical to argue that 
we should do nothing because we possess 
neither omniscience nor the gift of 
prophecy. Moreover, we cannot escape 
responsibility by following this course, 
for doing nothing in itself constitutes a 
very definite policy—that of laissez faire 
raised to the zth power. Of course action 
will involve occasional mistakes, but so 
will inaction, and perhaps worse ones. 

The real question then is whether we 
shall adopt the negative policy of letting 
things drift or the positive policy of shap- 
ing them as best we can. The country as 
a whole has already chosen the second 
alternative. Public interest in forestry, 
and its lack, has gone too far to be satis- 
fied with a do-nothing policy. Shall for- 
esters participate in determining the 
action to be taken, or shall we be content 
with the role of spectators? Shall we 
lead or be led? 

The answer lies largely with the So- 
ciety of American Foresters. As indi- 
viduals we can do comparatively little; 
as a body of professional men we can ac- 
complish much. To be of the most help, 
however, we must see the problem in 
its proper perspective not only as tech- 
nicians but as citizens. This is not as 
easy as it may sound, since both forestry 
itself and its relation to other phases of 
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our national life are becoming more and 
more complex. 

The world is, and doubtless always 
will be, in a state of change. Old re- 
quirements must be modified, new ones 
met, conflicting ones harmonized. What 
is right today may be wrong tomorrow. 
Keeping a policy up to date is therefore 
fully as important as formulating it in 
the first instance. 

That progress in forestry has so far 
been slow in both respects is no cause for 
discouragement when we see what little 
headway has been made in solving our 
agricultural problem, our transportation 
problem, our trust problem, our labor 
problem, and a host of others. 

Conceivably some Moses among us 
might be able to outline a forest policy 
perfectly suited to present conditions. 
That it would be unanimously approved 
even within our own Society is, how- 
ever, unlikely; and that it would be 
adopted by the country at large is incon- 
ceivable. Things simply do not happen 
that way in a democracy where every 
man is entitled to his views and his vote. 

That foresters less frequently see eye 
to eye today when they are engaged in 
a hundred diverse activities than twenty 
years ago when they were practically all 
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in government employ, is as natural, and | 
perhaps as desirable, as it is inevitable. 
On the whole this is cause for congratu- | 
lation, since the truth is most likely to 
emerge from differences of opinion fully, 
frankly, and good-naturedly discussed. 
It means, however, that ample patience, 
tolerance, and tact must be used in reach- 
ing decisions in which a majority of the | 
profession can concur, and that agreement | 
on most points may be impossible when 
the facts are not fully known or when 
they point in more than one direction. 
Formulating a forest policy deserves to 
become a prominent and permanent ac- | 


tivity of the Society—prominent be- | 
cause it affords a means of testing our | 
supposed knowledge, of crystallizing our 
own opinions, and of working together 
in the important task of guiding the de- 
velopment of forestry in the nation; 
permanent for these reasons and because 
policy-making is not a destination but a 
We shall find that journey 
more pleasant if we pursue it with a sense 
of humor and a sense of proportion ; more 
profitable if we realize that history and 
philosophy may be as useful as silvicul- 
ture and mensuration in enabling us to 
steer a straight course. | 


journey. 


ORIGIN AND PROPAGATION OF FORESTRY 
IDEAS* 


By M. E. TKATCHENKO 
Professor of Forestry, Forest Institute, Leningrad 


DHHE history of science abounds in 
i striking examples of definite 
ged ideas having been expressed by 
early thinkers, poets, and the people in 
general, before finding universal recog- 
nition. 

The so-called ‘‘ new ideas” are fre- 
quently only a synthesis of old ones ex- 
pressed at different times, which failed to 
fall on ground favorable to their propa- 
gation. Such was the lot of the atomistic 
hypothesis whose principles were laid 
down by the ancients. The theory of 
evolution was likewise the object of medi- 
tation with the ancients. The essence of 
the law of permanence of matter was ex- 
pressed by Shakespere in ‘“‘ King Lear.” 

-To the ancient authors, Ovid (first 
century B. C.) and Virgil (first century 
A. D.), the idea of fluid air was not 
alien. 

Before the eyes of everybody, the crea- 
tion of the people’s imagination, the flying 
carpet, whose idea the great artist and 


* We take pleasure in presenting this schol- 
arly paper by a Russian forester whose visit 
to America about 1912 will be remembered 
pleasantly by many of the profession. As an 
historical, philosophical, and technical dis- 
cussion we believe that our readers will find 
it instructive and profitable. American for- 
esters are notably given to following “ fads” 
in technical ideas as well as any other, and a 
thorough study of the history of ideas, such as 
is here presented, should make it possible for 
us to see our own in their proper perspective. 
Ed. 


savant of the Renaissance, Leonardo da 
Vinci, attempted to realize more than 
400 years before the appearance of the 
modern airplane, has become true. 

Before the War, when airplanes were 
still unknown as regular instruments of 
war, the French chemist Berthelot and 
the English novelist Wells anticipated 
their réle in the wars to come. Every- 
body knows the foresight displayed by 
Jules Verne in connection with the sub- 
marine. 

Our domain of forestry likewise pre- 
sents instances of modern ideas whose 
origin ascends to remote antiquity. Thus, 
pruning as a more refined method of 
thinning was in the first century B. C. 
considered by Lucrece as an old method, 
though applied only to fruit trees, the 
cultivation of which was closely con- 
nected with the civilization of the peoples 
of the Mediterranean region. 

In the first century A. D., Pliny recom- 
mended avoiding planting in windy wea- 
ther and heavy rainfall. Nearly two 
thousand years later, at the close of the 
19th century, the Austrian forester, 
Cieslar, after a special investigation of 
the factors influencing the success of for- 
est planting, came to the conclusion that 
wind acted detrimentally when the work 
was in progress. Russian foresters struck 
upon this factor independently ; the forest 
meliorator Balashov even attempted to 
give a pecuniary expression to the detri- 
mental influence of strong wind on the 
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cost of planting pines on the sands in the 
vicinity of the town Lipetzk. 

Instances of the fact that the Hindoos 
and Romans in remote antiquity under- 
stood the beneficial influence of fire on 
the soil are given in my German paper, 
“ Disposal of Brush,” in Forstwissen- 
schaftliches Centralblatt. In 1784, long 
before Darwin, and half a century before 
Matthew, the celebrated German phil- 
osopher Kant formulated the law of the 
struggle for life within the forest associa- 
tion. At the same time, he so exactly 
characterized the external peculiarities 
of trees grown in the forest and those 
grown in the open, that his very words 
might be used in a textbook of forestry 
of our own time. Considering as the best 
human society, one in which the maxi- 
mum liberty is combined with a strict 
limitation of liberty by law, for the bene- 
fit of society, Kant says: “In the same 
way, the trees in a forest, trying to de- 
prive one another of air and sunlight, 
force one another to seek for air and light 
above themselves, and owing to this ac- 
quire beautiful and straight growth, 
while growing in an open space and 
single they spread their branches as they 
please and grow crookedly and at ran- 
dom.” 

Patrick Matthew’s book, ‘“ Naval 
Timber and Arboriculture,” was pub- 
lished in 1831. Darwin himself openly 
avowed in 1860 that in conceiving the 
theory of the origin of species, Matthew 
had been a long time before him. But 
to the larger circles of foresters, Mat- 
thew’s work for many a year remained 
entirely unknown. Russian foresters got 
acquainted with it only in 1913; Ameri- 
can readers heard of it even later—a good 
deal after it had been seriously discussed 
in the Russian “ Lesnoi Journal” (For- 
est Journal). 


JOURNAL OF FORESTRY 


There are many ideas which have been 
enunciated but are still waiting for appli- | 
cation in life. In the present paper, I am 
going to dwell on certain ideas concern- 
ing forest economy which have arisen 
recently, at a time when forestry became — 
a separate discipline, first as a special 
technical art, and subsequently as an ap- 
plied science. An excursion into this do- 
main is not devoid of practical impor-_ 
tance, since it is of assistance in the - 
understanding of the conditions under 
which ideas originate, of >the circum- | 
stances accelerating their propagation, 
and of the conditions promoting their | 
realization in life. | 

Many writers consider the idea of 
types a conquest of the recent past. But 
in the literature on forestry this idea was 


formulated with great clearness, as early 
as the first half of the past century, by 
the celebrated German classic Pfeil. 
This author showed in a number of in- 
stances the sharp influence of climate and 
soil on stands of a given species. “‘ The 
oak,” he writes, ‘ predominates in the | 
valley of the Danube under suitable soil 
conditions and may be successfully grown | 
in pure stands on similar soils in the | 
warmer regions of Germany, while in | 
more northern localities of Prussia, Swe- | 
den, etc., this is not practicable.” 

“Tt would be unreasonable (thoér- 
icht),” he continues, ‘‘ to establish the 
same economical rules for the sands on 
the sea coast, the fertile soils of valleys, | 
the sandstone of mountains of medium 
height, the Alps of different rock, in the 
northernmost and southernmost parts of 
Germany.” Thus he indicated the prin- | 
ciple that the methods of forestry should | 
be in conformity with the different 
regions, and within the regions he pointed | 
to the necessity of reckoning with the 
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soils, i. e., he definitely established the 
types of habitat. 

“If it is desired fully to utilize the 
‘productive forces of the soil, not only the 
kind of trees must be changed according 

to the soil, but the very system of econ- 
omy, the method of regeneration, and 
artificial forest growing have to be 
adapted to it.”’ Is not this last formula 
familiar to the Russian reader of the past 
twenty years, when its content has been 
often repeated by those who never suspec- 
ted the original source of this thought? 
“It may be positively asserted,” Pfeil 
wrote, ‘‘ that in order to conceive a plan 
for the management of a forest where 
great differences in the soil occur, it is 
necessary to be in possession of a good 
map allowing of the survey of the soils 
and the relief.” In establishing this re- 
quirement, Pfeil is ahead even of our con- 
temporary Russian foresters. If the ma- 
jority of us is inclined to take into con- 
sideration the types of forest in forest 
management, only very few venture to 
mention the necessity of having for this 
purpose a soil map. Pfeil’s work was 
characteristically entitled, “‘ German for- 
estry based on the properties of the tree 
kinds and the response of the latter to 
different habitat conditions.” ‘This book 
was one of those which created in Ger- 
many the “ Standortslehre ”’—the theory 
of the habitat of stands. 

Many decades elapsed before the idea 
of Pfeil and others was formulated, as 
a new one, in Russian literature, though, 
beginning with the close of the eighties 
of the last century, our country did not 
lack precursors in this domain, Roudzky, 
Korzhinsky, Goutorovitch, Kravchinsky, 
Genko, Berger. However, it took almost 
two decades from the appearance of 
Morozov’s first paper on forest types 
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(in 1907) before this idea gained general 
recognition at the All-Russian Forest 
‘Congress held in Moscow in 1921. So 
slow in being adopted by specialists was 
an idea which in its simplest form had 
found expression in folklore and popular 
songs (for instance the Finnish Kale- 
vala), that the forest is a product of 
climate and soil and that the silvicultural 
methods must depend on soil and region. 
When the national hero of the Kalevala 
diligently seeded the ground, his work is 
described as follows: 


- On the mountains he sowed 
pine trees, 
On the hills he seeded spruces, 
In the sands he seeded heather, 
And the oaks near the broad 
rivers.” 

In these verses the observations of 
many a generation of Finns concerning 
the dependence of the different forest 
types on the quality of soil have found 
a splendid expression. Likewise, the Rus- 
sian pioneer of the northern woods knows 
perfectly well that in a type of wood 
foresters would indicate by the Latin 
term Pinetum cladinosum he will find 
good materials for turpentine trade; that 
in a type called Pinetum myrtillosum 
there will be good construction timber, 
and that here he will place his nets for 
hazel-hens. It is striking that the ancient 
language spoken in western and south- 
western Russia, designates by nearly the 
same term a common alder and ground 
overflowed by water, showing that in the 
people’s notion this species of tree is 
closely connected with that specific 
ground. 

The development of the separate ideas 
of forestry cannot be understood without 
analysis of the general state of science and 
the economic conditions of the respective 
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countries. Germany, as we have seen, 
was given possession of the sound idea of 
forest types. This idea was illustrated 
by its application by Burkhardt to the 
seeding and planting of stands. Burk- 
hardt’s attention was drawn by the fact 
that on variegated sandstone, excellent 
birch stands are met with, while on lime 
soils the stands are of weak, constitution 
and early begin to suffer from medullary 
rot. Oak stands grow better on soils 
formed of decomposed porphyry than on 
basalt soils, Particularly valuable oak 
coppices, with a bark suitable for tanning 
purposes, succeed on southern slopes. 
Burkhardt gives a very good example 
of the dependence on the habitat not 
only of the type of forest, but also of 
the species of the fauna. Thus, he calls 
attention to the fact that, as the work of 
draining swampy woods progresses in 
Germany, the landscape loses its alder 
stands and along with them the elk. 

Are not these comparisons brilliant ex- 
amples which a modern typologist would 
consider quite fit to illustrate the de- 
pendence of the character of a stand and 
“biocenose”’ in general on the types of 
habitat? 

Subsequently the ideas of types have 
gradually become blurred in Germany. 
The reason was that natural forests were 
disappearing in this country at a compara- 
tively rapid rate. The German forester 
was losing the prototypes of tree stands 
which he might imitate. The shelterwood 
method, which would have enabled the 
tree kinds to persist in a given territory 
after cutting, was not adopted in Ger- 
many because of the long period of re- 
generation, as well as the danger of 
damage to the stand by windfall. As a 
result of these views, and of the sim- 
plicity of the calculations based on men- 
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suration and forest management work, 
clear cutting became widespread: “ 
typical product of mensuration influence: 
on the forest,” says our contemporary, 
the German forester Wagner, “is clear 
cutting of the pure spruce stands in 
southern Germany and pure pine stands 
in northern Germany.” 

The German foresters frequently come? 
back to the idea of type-site conditions} 
formulated by their celebrated precursor., 
So the late forester, August, before the: 
outbreak of the War, recommended, , 
when dealing with spruce, changing the? 
methods of forest planting every time the 
site conditions changed. The promineia 
Bavarian forester, R6bel, advises, in 
planning cuttings, to provide for the 
composition of the future plantings and | 
young stands by drawing demarcation 
lines and tracing roads which later are 
to serve as boundaries of plots differing 
as to soil and relief. Professor Albert, 
a specialist in soil science, when treating 
diseased soils, first of all makes a classi- 
fication of the forest soils, according to 
the types of site and types of forest, 
though he does not use this term. Wiede- 
mann discusses ‘‘ Dauerwald ”’ and the 
peculiarities of Saxon forest management, 
taking into account in the first place the 
“iron law of site conditions.” 

Finally, Rubner points out that quality 
of stand is not a definite and constant 
notion since the same stand, during the 
different periods of its long life history, 
may show very different qualities (just 
as our northern stands, it must be added). 
Therefore, it is not sufficient to char- 
acterize the stands by their quality on 
the basis of the existing yield tables. 
The idea of forest types must be made 
use of, though Rubner does not think it 
expedient that the standards used in de- 
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termining the forest types in other coun- 
tries, for instance Finland, should be 
wholly applied in Germany. 


OSCILLATIONS OF SAXON ForRESTRY 


Sometimes the situation becomes com- 
plicated and intricate through a counter- 
current of diametrically opposite ideas. 
An excellent instance is the history of 
Saxon forestry for the last century. 

About 1820-1840, the period of the 
influence of Cotta, a contemporary of 
Pfeil, the Saxon foresters attributed 
much importance to the natural repro- 
duction of mixed forests and to the 
shelter canopy, simultaneously showing 
a preference for the pine. The years 
1840-1860 stand out as a period charac- 
terized by the rage for clear cutting and 
spruce planting. During the following 
20 years, 1860-1880, a sharp struggle 
against the one-sided 
clear cutting and spruce planting is ob- 
served. ‘The idea of growing mixed 
forests by natural reproduction in nar- 
row strips regained its popularity and 
selection cutting was proposed. Dur- 
ing the period 1880-1915, the Saxons 
were once more inclined to recognize that 
the climate of the whole of Saxony is 
well adapted to the artificial cultivation 
of pure spruce stands, with clear cutting 
areas of the usual width. Since 1915, 
and up to the present moment, a com- 
plete subversion of opinions has been tak- 
ing place in Saxony: It is proposed to 
grow mixed pine-spruce stands on all drier 
sites, to strive for natural reproduction or 
artificial previous regeneration, cultiva- 
tion of beeches, and protection of the 
stands from desiccation of the soil 
through cutting from north to south, in 
narrow strips. 


“mania” for 
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According to the conclusions of a re- 
cent work of Wiedemann, this succession 
of “pine mania-spruce mania” experi- 
enced by Saxony, undergoes rhythmical 
fluctuations corresponding to the periodi- 
cal fluctuations of the climate. During 
moist periods, the pleasant aspect of the 
spruce stands stimulated the foresters to 
further planting of the tree; in droughty 
years, however, the spruce showed dis- 
eases and a sharp decrease in growth, 
leading thus to a subversion in the silvi- 
cultural views of the Saxon foresters who 
once more recollected the pine and neg- 
lected the cultivation of the spruce. 

Only now, after the experience of a 
whole century, Saxony has been given the 
right advice, viz., to take into con- 
sideration the periodical fluctuations of 
climate and, having brought them into 
relation with the peculiarities and differ- 
ences of the local soils, to choose the 
golden mean for forest planting. With- 
out renouncing the spruce, its planting 
in drier site conditions should be avoided 
even during moist periods as these con- 
ditions are better suited for the pine or 
for mixed stands. Observing a decrease 
of growth in droughty years, one should 
not give way to pessimism, bearing in 
mind that they will be succeeded by moist 
years, as in antiquity, in the land of the 
Pharaohs, there came “‘ seven fat years” 
after the ‘‘ seven lean ones.” 


EvoLuTION OF PLANTING IDEAS IN 
THE STEPPES 


The question of forest strips in the 
steppes may serve as an instance of the 
sharp influence exerted by the periodical 
changes in the meteorological elements on 
the forestry ideas of our country. These 
strips were called into existence by the 
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well-known expedition of Professor 
Dokouchaiev, after the droughty year 
1891 accompanied by famine. After 
three decades we have lived once more 
through a series of droughty years, one 
of which was connected with a famine 
exceptional in its dimensions for the his- 
tory of our country and driving people to 
cannibalism. Once more the interest of 
foresters, as well as of agronomists, was 
aroused to the influence of the above- 
mentioned forest strips on the increase in 
productivity of the steppe. This interest 
does not diminish even now, as the 
“seven lean years”? are not yet quite 
over. On the basis of the past, it may be 
foreseen that the influence of the forest 
strips on the yield of the crop plants 
will become an object of discussion by our 
agronomists at the close of 1960, al- 
though by that time the methods of agri- 
culture will have considerably changed 
and improved. 

The history of silviculture in the Rus- 
sian prairies serves as a classical example 
of the peculiarly slow tempo in which are 
formed the right notions of the possible 
influence which foresters may bring to 
bear upon nature, and especially upon 
climate. As a systematic work the silvi- 
culture in the prairie regions of south 
Russia began only in the first quarter of 
the 19th century, disregarding the oak 
sowing by Peter the Great and some 
other accidental beginnings. At that time 
there were known the plantings of 
Skarzhinsky of Lefskin. 

About the middle of the century the 
forestation of prairies was begun seri- 
ously, one reason being the improvement 
of the prairie climate noted by von Graff 
in the National Forests of Veliko-Anadol. 
In spite of Professor Kostychef’s admoni- 
tion (about 1870) not to attach credit 
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to the very improbable fact of a real and 
general improvement of the climate by 
means of prairie forestation, yet the hopes 


| 


| 
| 


] 
] 
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for such an improvement were still awake | 
till nearly the last years of the 19th 


century. In our day most of the foresters 


and agriculturists see the use of forests | 


for prairie land’ in their microclimatic 


influence, the woods first diminishing the | 
strength of the wind and protecting the - 


fields, especially from the most pernicious 


southeastern “ sukhoveis ” (dry winds) ; 
and secondly, accumulating in their vicin- | 


ity stores of snow water that prove very 
useful to the neighboring fields. As a 
result of the latter influence, it is stated 


that in years of drought the crops in fields | 


bordering upon woods have been a good 
deal better than in open areas. 

From about the middle till the end 
of the r9th century, the forests in the 
prairies were sown in the same way as 
in the forest zones of our country, apply- 
ing the broad-area planting method. 
Only in the last years of the century (es- 
pecially after the coming out of Vysocky’s 
articles) most foresters became convinced 
that woods in prairie land have to be 
planted in narrow strips and only on 
grounds best fit for forestation. Some 
50 years ago one of the influential for- 
esters of the time, Professor Arnold, still 
declared that the results of silviculture in 
the prairie regions of Taurus, Ekaterin- 
oslaf, and Don were as good as could be 
expected. But later, in the following dry 
years, some of the plantations (that had 
passed the age of thirty) began to perish 
catastrophically. It then developed that 
in prairies with insufficient relative hu- 
midity of the air, the soil best fit for for- 
estation is to be found on the broader 
northern slopes of the swells. Besides, on 
the southern slopes of the hills, we note 


| 
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the bad influence of strong fluctuations 
in temperature. On plain prairies, on the 
contrary, the forest suffers from want of 
moisture and, in connection with it, from 
a profusion of salts in the soil. 

There gradually occurred, therefore, a 
transition from the extensive planting 
method to that of planting strips of oaks, 
elms, white acacias (Robinia), and bushes 
(protecting the soil from weeds) in order 
to get some timber and to have a modest 
influence upon the neighboring fields. 
But when the vain plan of changing the 
prairie climate by foresting the southern 
slopes had been given up, the gigantic 
task of regulating the weather by silvi- 
culture was not renounced. Two Ger- 
man investigators, the meteorologist 
Bruckner and later the geographer Supan, 
expressed their supposition, though in a 
somewhat cautious way indeed, of the 
possible influence of the woods on the 
amount of moisture falling outside of 
their limits. In Russia this thought was 
repeated twice—and in a more deter- 
mined way—by Vysocky and Kasatkin. 
Recently the general weather bureau at 
Leningrad, discussing the same question 
during the session on the possibility of 
applying climatology to practical aims, 
has referred to the prematurity of such 
a conclusion. 

In a determinate climate the evapora- 
tion from a fixed area can give only an 
appointed amount of moisture a year— 
an amount that the vegetable world can- 
not change or the water stores of the 
region increase in any degree. Besides, 
man does not possess methods of directing 
the transport of vapor this or that way, 
according to his own wishes; the ways of 
transportation of the atmospheric mois- 
ture depend on the direction and the 
velocity of the dominant winds that, on 
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the whole, are not influenced by wood- 
land, which is able only to delay the 
motion of air within its own limits. The 
investigations of the German Professor 
Shubert and of the Russian, Luboslafsky, 
executed before the War, did not give 
any basis for a conclusion about the real 
influence of forests upon remote spaces. 
A critical elucidation of the question 
shows how very complex and how far 
from definite solution this question, the 
influence of woodland upon the amount 
of moisture falling on ground remote 
from the forests, is to be considered even 
at present. Therefore it would be pre- 
mature to form any practical plan of 
moistening the prairie climate by regu- 
lating the forestation of areas lying in 
latitudes so much to the north of these 
lands. 


IDEAS ON ForeEsT SoILs 


With regard to the interrelation of 
forest and soil, there is much of interest 
in the development of the idea as to the 
role played by forest humus. Almost 
120 years ago, the celebrated Thaer set 
forth his “ humus theory ” according to 
which not only the yields of plants de- 
pend on humus, but without humus no 
life on earth is conceivable, at least as 
regards the higher animals and plants. 
In the forties of the last century, this 
theory was replaced by the ‘“‘ mineral the- 
ory”’ of Liebig which attributes no im- 
portance whatever to humus and sees the 
basis of plant nutrition and soil fertiliza- 
tion in the mineral salts. 

Liebig’s view though correct as far 
as the mineral part of the soil is con- 
cerned, was one-sided. Nevertheless 
Liebig’s authority had its influence on the 
opinion of many agronomists and fores- 
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ters. Among the foresters, however, were 
those who took an independent attitude 
in the matter. To their number belonged 
Professor Cotta who wrote in 1856: 
“ Raw humus in a pure state is detri- 
mental to all sowings, but mixed with 
moderate quantities of the underlying 
soil it promotes the growth of plants. 
This is the way in which it ought to be 
treated.” Half a century more passed. 
In the course of this time, even the repre- 
sentatives of soil science, for instance the 
well-known Professor Ramann, inclined 
in the nineties to the view that humus is 
seldom of importance for successful 
growth. Only in the beginning of our 
century, was it proved by Moller and 
Albert by direct experiments that raw 
humus, mixed with the mineral com- 
ponent of the soil, represents for the 
forest a fertilizer of such value that even 
the best mineral fertilizer cannot be com- 
pared to it. 

Later on, experiments conducted in 
various forests of Prussia, according to 
Moller’s scheme, confirmed his and 
Albert’s conclusions. From this time, the 
beginning of a revolution in the methods 
of soil preparation for the planting of for- 
ests can be traced. Instead of planting 
the seedlings in the bottom of the fur- 
rows on soil bared of its humus layer 
which was turned aside when drawing 
the furrow, this layer and the underlying 
one should be mixed up. 

Thus it took half a century to confirm 
by experiment the correct observations 
made by the classical Saxon forester 
Cotta, and to put them into practice in 
forestry on a large scale. The beginning 
of the new epoch will be connected with 
the names of the Prussian investigators 
Moller, Albert, and Hausendorf, a fact 
which finds its explanation in the poor 
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sandy soils the Prussian foresters had to 
deal with. Under such site conditions, 
the question of finding cheap and prac- 
tically applicable means of fertilization 
arose earlier than in countries with a 
richer soil and was satisfactorily solved 
after nearly twenty years’ endeavor. It is 
interesting to note: that the leaving of 
branches and slash on the felling area, 
suggested also about 50 years ago by 
Miiller in Denmark, is now widely prac- 
tised on poor sandy soils. 


SouRCE OF SEED LONG RECOGNIZED AS 
IMPORTANT 


The evolution of the idea as to the 
influence of the provenance of seed on 
the growth of artificially regenerated 
stands is not devoid of interest. The 
conception of a pine race producing 
straight timber existed in France, though 
not quite in its present form, as early 
as the close of the 18th and the beginning 
of the 19th century, when pine trees 
destined for shipbuilding were grown 
from seeds of the Russian (Riga) pine, 
as well as from the pine of the Rhine 
valley. 

But afterwards, the idea as to the in- 
fluence of the provenance of the seeds 
on the growth of the trees became 
blurred. The center of collection of for- 
est seeds in western Europe was the Ger- 
man town Darmstadt which carried on 
a highly developed forest seed trade in 
the 18th century. Sweden and Russia, 
possessing no seed desiccators of their 
own, readily availed themselves of seeds 


bought from the Darmstadt seedsmen. 


For Sweden, the import of forest seeds 
from Germany and partly from Den- 
mark began in the forties of the last 
century. As early as 1855, the Swedish 
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forester, Palmkrantz, came to the con- 
clusion that forest trees grown from im- 
ported German seeds, larger than the 
local ones, gave rise to larger seedlings, 
but that the latter were of a more tender 
constitution and suffered from spring 
frosts in the Swedish climate. The con- 
clusion Palmkrantz had come to was 
reported by him to the meeting of the 
Society of Mining Experts for whose 
needs the planting was carried on. 

In the seventies, Bjorkman (subse- 
quently the director of the Swedish State 
Forest Service) and other Swedish for- 
esters pointed out the danger attached to 
the import of foreign seeds. Pine tree 
plantations which, in the beginning, 
showed vigorous growth subsequently 
assumed a stunted character and died out 
at the age of 20 to 30 years. The Darm- 
stadt firms obtained cones from the pine 
regions of Hesse, the Palatinate, Bavaria, 
and partly France. It is, therefore, a 
very probable assumption that the “ Ger- 
man pine tree plantations” in Sweden 
had arisen from seeds from these locali- 
ties, while the seeds of the spruce appear 
to have got into Sweden mostly from the 
Harz. The spruce plantations grown 
from foreign seeds likewise were suffer- 
ing from various diseases. As a result of 
these sad experiences, the Swedish For- 
est Service prohibited, in 1882, the prac- 
tice of using foreign pine and spruce seeds 
for planting purposes in the national for- 
ests. Thus, 27 years passed before the 
Forest Service arrived at the conclusion 
which Palmkrantz had come to, i. e., the 
undesirableness of using foreign seeds in 
forest planting. 

But the cultivation of forests owned by 
private persons remained without any 
regulating influence. In order to extend 
the influence of the adopted principle 
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over the forest management of the whole 
country, the Swedish Riksdag introduced 
a custom duty of one-half crown per 
kilogram of pine, spruce, and other for- 
est tree seeds imported from abroad. But 
even this measure did not lead to a posi- 
tive effect. The import of seeds con- 
tinued to increase. It took many more 
years of tariff practice to verify the in- 
fluence of the custom policy on forest cul- 
tivation. During this period, the duty 
was increased in 1898 to 4 crowns per 
kilogram of pine seeds and to 14 crowns 
per kilogram of spruce seeds, and in 1911 
it was once more increased. 

Finally, in order to mark the seeds 
imported from abroad, the Swedish Gov- 
ernment in 1910 prescribed that all for- 
eign seeds should be stained with an al- 
cohol solution of eosin. Dealers in 
foreign seeds were obliged to provide 
seeds and papers with a special inscrip- 
tion to the effect that they were of foreign 
origin, and violators of the rule were to 
be fined 5 to 1000 Swedish crowns. 

In other countries the late seventies 
were marked by the interest bestowed 
on this subject. In Germany Kienitz, in 
Russia Tursky, touched upon this ques- 
tion, but their work remained without in- 
fluence upon their contemporaries. Ger- 
many, usually ahead of the other countries 
in the question of forest management, 
was one of the last to meet the problem. 
The causes of this are of interest. In 
connection with the increasing economic 
importance of timber, Germany adopted 
planting on clear-cutting areas, to avoid 
pecuniary losses for the years which might 
pass until the appearance of natural 
young growth. Planting on a large scale 
requires seeds. The country was covered 
with a net-work of seed extracting plants 
which were in need of cones. 
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Subsequently, as the shortage and cost 
of labor began to tell, as well as the 
damage done to the trees while collecting 
cones, Germany began to apply for cones 
to other countries, the south of France, 
Hungary, Belgium, and later Russia. 
The importation of cones and, partly, of 
seeds, reached its highest point during the 
period 1896-1908. In 1910 a Congress of 
German seedsmen met in Darmstadt and 
formed the ‘‘ Controlling Union of Ger- 
man Seeds and Nurserymen ”’ which set 
itself the obligation of doing without for- 
eign seeds. Thus, purely economic inter- 


ests became helpful in bringing home to’ 


Germany the importance of the proven- 
ance of seeds. It is interesting to note 
that the labor question, which impelled 
German firms to buy cones abroad, was 
one of the reasons prompting Wagner to 
give up artificial regeneration and to pro- 
pose his method of leaving narrow shel- 
terwood strips, ‘‘ Blendersaumschlag,” 
which counts on natural reproduction. 

In Russia, in spite of the fact that Pro- 
fessor M. K. Tursky at a comparatively 
early period drew attention to the neces- 
sity of studying the influence of the prov- 
enance of seeds on the growth of the 
plantings, and himself arranged the first 
experiment for elucidating this question, 
his contemporaries adhered to the prac- 
tice of importing foreign seeds on a rather 
large scale. Thus, one of the most ener- 
getic foresters of the eighties, P. L. 
Zhudra, reported in 1883 that in the 
province of Moscow seeds from Darm- 
stadt had been used for eight years and 
that the future stands of the province 
were direct descendants of the Hessian 
forests. Zhudra himself ordered from 
abroad even birch seed, but obtained 
“chaff” which did not produce a single 
plant, as he communicated in print with 
insinuating sincerity. 
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The ideas sown by Tursky bore fruit 
only after 30 years in the ideas of Sievers 
and afterwards in the experiments of the 
late Professor Ogievsky who demon- 
strated the inexpediency of transferring 
southern seeds to northern latitudes. 
Thus, the very nature of the question 
required for its solution a considerable 
period of time, and the shocks accelerat- 
ing it were economic factors. These lat- 
ter determine to a certain degree the 
primitive attitude toward the history of 
forest plantings which is so characteristic 
of our foresters. Though the necessity of 
keeping forestry records was suggested by 
the simple peasant Possoshkov more than 
200 years ago, the Russian forester is up 
to now deprived of a book for chronicling 
forest management, while he keeps many 
books which divert him from his work 
in the forest itself. 


DEVELOPMENT OF IDEAS ON THINNING 


In the theory and practice of forest 
thinning, we also meet with interesting 
moments throwing light upon the evolu- 
tion of the various ideas. The classifica- 
tion of Kraft, familiar to everybody from 
elementary textbooks and even popular 
tracts, which was published in the eight- 
ies, is in its essence but a repetition, with 
some alterations, of Seebach’s and Burk- 
hardt’s classification proposed as early as 
the forties. But “ habent sua fata libelli ” 
as the ancients said. In the forties, forest 
thinning was little developed and the 
suggestions of Seebach and even those of 


Burkhardt, a forester enjoying great — 


authority in his time, passed unnoticed. 
The eighties were, on the contrary, a 
period of wide application of thinning 
methods in the German forests, and See- 
bach’s and Burkhardt’s classification, 
slightly altered by Kraft, became uni- 
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versally known by the name of the Han- 
-noverian forstmeister. 

The method of selection thinning, pro- 
posed by Borggreve and consisting in the 
repeated removal of the biggest trunks, 
i. e., the first dominating class, in the 
second half of the life of the stand, was 
described by Brokke more than 100 years 
before Borggreve. It is interesting to 
note that Brokke recommended such cut- 
tings in beech forests, i. e., in forests of 
the same kind of trees which suggested to 
Borggreve his proposition. 

It may be wondered why it took such 
a long time for Brokke’s idea to be reiter- 
ated and why later on, even after Borg- 
greve’s work (about 1880), this method 
was nevertheless not widely adopted in 
Germany. Up to the nineties the most 
popular method of thinning was, on the 
contrary, the old German “ Hartig’s”’ 
method consisting in the removal of dead 
and suppressed trees. It was favored by 
the character of the prevailing pure 
coniferous stands where it is dangerous 
to leave the dead trees, and those on the 
border of dead-wood, because of sanitary 
considerations. 

The beginning of extreme caution in 
the thinning of the forest may be traced 
back to the end of the eighteenth century, 
when owing to the technical inexperience 
of the foresters and to general conditions 
Frederic II of Prussia saw himself com- 
pelled to prohibit the thinning of stands 
because of the destructive manner in 
which such cuttings were carried out. It 
is readily understood that at that epoch 
Brokke’s proposition could not have met 
with any success even if it had been 
founded on a technically irreproachable 
basis. 

It was in vain that in the first half of 
last century Grabner, the Austrian in 


605 


Mariabrunn, besides the necessity of light 
thinning to dead and suppressed trees, 
urged the introduction of intense thin- 
ning where even dominant (“ dominier- 
ende’’) trees are to be cut down in order 
to “clear the stand or to change the con- 
ditions of mixture.” In literature, as 
well as in the practice of German 
and Austrian forestry, the old German 
method of thinning continued to prevail 
owing to T. Hartig’s authority. 

In the eighties the German traditions 
began gradually to give way. In 1877 
Borggreve proposed his method which, 
being the right one in the individual 
case he had to deal with, nevertheless 
had no claim to universal application, 
since the biological characteristics of 
other trees are different from those of 
the beech and the history of various 
stands, even those consisting of beech 
trees, may be different. In 1887, First 
pointed out that Borggreve’s proposition 
was extreme and one-sided, but he recog- 
nized the necessity of departing from 
Hartig’s categorical principle and to cut 
diseased trees, for instance spruces af- 
fected with cancer, even if they were 
dominant trees, no matter whether the 
cutting resulted in the formation of open- 
ings in the stand or not. 

In 1902 the Union of the German 
Forest Experiment Stations adopted the 
new German method of classification of 
stems which was proposed a short time 
before. This method admits the necessity 
of the removal of the badly formed stems 
even from the dominant canopy. The 
Russian “ Instructions for Forest Thin- 
ning” of 1911, though recommending 
the removal even of the stems of the 
first class of secondary species, enjoin 
that after the thinning there should be 
no gaps in the stand that are not covered 
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with the branches and boughs of growing 
trees. The practical result was that when 
the second part of the prescription was 
exactly executed, the first part of the 
formula, which requires removal of the 
trees of secondary kind hindering the 
growth of the dominant kind, would not 
be observed. 

The latest epoch, when the removal 
of badly formed and defective stems, 
even from the dominant stratum, was 
proved by the German forest manage- 
ment to be expedient because of economic 
reasons and considerations of forest culti- 
vation, is well known. 

An interesting instance of a method 
which for a particularly long time re- 
mained unknown to the Russian special- 
ists, though it opened a new era in the 
history of thinning, is the Bohemian 
method suggested by Bohdanecki. This 
method originated more than 40 years 
ago and has been known in European 
literature by the name of “ millimeter 
method,” since according to it the width 
of the annual ring must not be less than 
a definite number of millimeters. It con- 
sists in the growing of spruce plantations 
where the trees stand far apart from each 
other in order to obtain well-developed 
crowns and to produce thicker stems on 
comparatively poor soils where formerly, 
at 80 years’ rotation, there could be 
obtained wood only fit for pit props and 
cellulose. The planting is done at inter- 
vals of 1.5 x 1.0 meters, i. e., only 6,000 
plants per hectare. Subsequently there is 
mantained a thin distribution of the trees 
and a good development of their crowns. 
At 25 years there are 3,000 trees and the 
crown occupies the whole length of the 
stem; at 40 years the number is 1,700- 
2,000, the crown occupying two-thirds 
of the stem; at 60 years 700-800 stems 
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remain, the crown occupying, until the — 
moment of the main cutting, 35-40 per 
cent of the length of the stem. While - 
the trees are young, the rings are 2 to 
4 millimeters in width. Bohdanecki was 
repeating the idea of the Saxon forester, 
Schuster, who in 1863 exacted about the 
same standards of development for the 
crown. 

A quarter of a century ago, Bohdan- 
ecki’s method was the object of animated 
discussion in German literature in which 
the most prominent foresters of the time, 
Mayr, Schiffel, Schwappach, Rébel, took 
a part. Only Mayr assumed a skeptical 
attitude with regard to the new method, 
considering that the technical qualities 
of the wood would be deteriorated by 
it, but Schiffel, Schwappach, and Robel 
held a high opinion of the method. To- 
day Schiffel is no more among the living, 
but Roébel and Schwappach in their latest 
works maintain their former point of 
view. A_ better development of the 
less competition between the 
roots, better decomposition of the humus, 
greater resistance against windfall and 
snowbreak, the greater total volume per 
unit of area represented by the bigger 
trunks—these are the advantages of 
growing stands according to Bohdan- 
ecki’s method. The “ slug-paced econ- 
omy” of the past, with its elevation of 
slowly growing stems with narrow an- 
nual rings, according to Hartig’s princi- 
ple, is nowadays economically un- 
profitable. Bohdanecki’s method is of 
particular interest to Russian foresters 
who have to deal with much poorer soils 
and a severer climate than those of 
Germany and Bohemia. The cost of 
dense forest planting is a particularly 
heavy burden to these districts. 


crown, 
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It is a curious fact that Bohdanecki’s 
method, even if we begin the history of 
his idea with its discussion in literature, 
has remained absolutely unknown to the 
literature of Russia. The writer was the 
first to include this method in his pro- 
gram when, in 1922, he inaugurated his 
course of lectures on general forestry in 
the Forest Institute. That the Russian 
foresters should have known nothing of 
Bohdanecki’s method is the more incom- 
-prehensible, as they were acquainted with 
certain other methods which were of 
much less interest under Russian condi- 
tions, for instance the Danish one ap- 
plied under exceptionally favorable eco- 
nomic conditions and in a climate where 
the mean temperature in December is 
above the freezing point, i. e., under con- 
ditions unusual to Russian forests. De- 
- spite this oversight, Schuster-Bohdanecki’s 
idea was successfully realized on Russian 
soil, even before it had been formulated 
by Schuster. Thin stands of spruce and 
pine with the number of trees even less 
than Bohdanecki’s were being success- 
fully grown by Tiirmer in the Poretzki 
forest in the province of Moscow. 
Recognition of Schotte’s Swedish 
method of classification of stems in thin- 
ning did not take such a long time as 
that of Bohdanecki, but still a period of 
about ten years elapsed before it became 
known, at least to the students of the 
Leningrad Forest Institute. This method 
had been published in 1912. It is based 
on the simple principle of classifying the 
stems into four strata according to their 
height, and within each stratum accord- 
ing to the shape of stems and crown. 
The trees within each of the strata may 
be distinguished as follows: sound trees 
with irreproachable crown and stem; 
trees with crown compressed on one side; 
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very knotty, crooked trees grown in open 
spaces, “wolf trees” fit only for fuel 
wood; trees with crown compressed on 
two or more sides; trees which are dis- 
eased, dead, or broken or bent by snow. 
Moreover, overmature trees and young 
growth are taken into account separately. 

In spite of appearing very detailed, this 
classification is rather simple, and the 
trees in the stand may be readily recog- 
nized. Contrary to the erroneous idea of 
some novelists, that all the trees in a for- 
est look alike, the Swedish classification 
is illustrative of another view adopted 
by the common people whose artistic feel- 
ing prompts a just perception of the ex- 
ternal peculiarities of the individual trees. 
Thus the German people possess a saying 
of deep meaning and elegant in form, 
“Every spruce has a look of its own and 
its own history.” If the common people 
readily recognize the peculiarities of the 
individual trees in the forest, the more 
the science of forestry must be in posses- 
sion of an exact method for their classi- 
fication. The Swedish method is one of 
the stages of the development of classi- 
fication, though it cannot be said to de- 
cide satisfactorily the “‘ history ” of every 
stem in the stand. 

At the present time, when tremendous 
overcutting is being done in Russian for- 
ests, and in some provinces which were 
once heavily forested the population is 
experiencing what may be termed a real 
“hunger for lumber,” it is of particular 
importance to promote the propagation 
of ideas on rational thinning, as a means 
of increasing the returns to be derived 
from the forests and diminishing the an- 
nual cutting areas. In the absence of 
thinning, the contemporary forestry in 
our Union does not adequately utilize 
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the energy of sunlight and the productive 
forces of the soil. 

Judeich once ironically remarked that 
foresters would never be able to grow 
spars on soils of quality V but knew how 
to grow crooked trees on the best soils. 
This bitter confession of the German pro- 
fessor will have the more chances to come 
true, the more slowly sound principles of 
forestry, appropriate to the economic con- 
ditions of a given country, penetrate into 
every-day practice. In the domain of re- 
production cutting, a classical instance of 
the slow spreading of correct ideas is the 
question as to the structure of selection 
forest. 


IDEAS ON THE COMPOSITION OF ‘‘ SELEC- 
TION ” FoRESTS 


The widespread idea of a selection for- 
est as consisting of trees of different ages 
appears to have been uttered for the first 
time in the middle of the 17th century, in 
Germany, by Ettelt.” It was supposed 
that in the openings formed by the re- 
moval of trees of commercial size there 
occurred self-dissemination, and that in 
this way the stand continued to consist 
of trees of different ages. The idea per- 
sisted in this form in German literature 
during the whole of the 19th century and 
nearly a quarter of the 20th century. 

This idea of the selection forest spread 
from Germany into France in the begin- 
ning of the 19th century and was adopted 
in Napoleon’s code of forest regulations. 

During the forties of the past century 
the same idea was brought to India by 
the well known forest organizer of that 
country, Brandis, who had studied for- 
estry in Germany. As Brandis’ work was 


*B. E. Fernow, Economics of Forestry, 
1902. 
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published in English, it became known in 
the United States of America, and the 
method of calculation applied to selec- 
tion forests was sometimes called in 
American and Indian forestry literature 
“ Brandis’ method.”’ In Russia the same 
conception of selection forest likewise 
prevailed for more than a century. How- 
ever Scandinavian, Russian, and Ameri- 
can investigators. have shown that pine 
selection forests, when growing on soils 
where the stands can be mixed with 
shade-enduring trees, are forests of uni- 
form age. This is shown in Chilman’s 
work published in 1890. Six years later, 
the Russian timber cruiser Grakov also 
struck upon this phenomenon. 

According to the regulations for the 
management of the northern selection 
forests, then in force, the cutting cycle 
was to be based on the difference in age 
between the largest and smallest trees of 
salable size. But in stands of uniform age 
this rotation amounted to zero, or even to 
a negative value when the number of 
annual rings in the stumps of the smaller 
suppressed trees was greater than in the 
big trees. The result was quite unex- 
pected and at variance with the ideas 
expressed in the manuals. The difficulty 
was formally overcome by applying an- 
other method for determining the number 
of years required for passing from the 
smallest to the largest salable sizes, which 
consisted in counting the annual rings in 
the same tree. But many continued to 
believe that Grakov had struck upon ac- 
cidental stands, instead of a phenomenon 
of general character. 

Subsequently a number of investiga- 
tions by Russian foresters, Rozhkov, 
Serebrennikov, Uspenskji, Tkatchenko, 
in the beginning of the present century, 
have led to the same conclusion that the 
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northern pine selection forests might 
either be represented by one generation, 
or have an admixture of one or two rem- 
nants of previous generations of uniform 
age. In German literature, Tschermak’s 
work of 1910 and that of Hofmann of 
1908 point out that the same phenomenon 
occurs in the forests of Bosnia and Herze- 
govina and in those of Japan. 

Pure pine forests on poor soils may, of 
course, be of different age, as are usually 
selection spruce forests. The old idea 
of the structure of a selection forest as 
necessarily consisting of trees of different 
age has received no confirmation from a 

series of investigations made during the 
last 30 to 40 years. In spite of this, the 
author of the “ Dauerwald” theory, 
Moller, only a few years ago, started 
from the 150-year-old idea of primeval 
and selection forests being necessarily as- 
sociations of different age. 

After Grakov’s work, the calculations 
of the rotation period were satisfactory 
and did not lead to negative results, but 
the methods of forestry have been very 
little affected by the conclusions reached. 
In this country some foresters are still 
of the opinion that under conditions of 
selection cutting they will meet on better 
soil with stands of different age; with the 
pine such a possibility is, however, ex- 
cluded. The reasons for the longevity 
of this idea were the actually observed in- 
stances of stands of different age consist- 
ing of shade-tolerant trees; extensive sys- 
tem of culture in the regions of selection 
cutting, associated with a weak interest 
in the scientific study of the forests; and 
the worship of popular ideas, to which all 
countries and epochs are liable, as Bacon 
of Verulam pointed out in the beginning 
of the 17th century (idola theatri). 
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HIsTory OF THE PRESENT CONTINUOUS 
Forest Ipea (“ DAUERWALD’’) 


It is of interest to trace to their sources 
the ideas which led Moller to the concep- 
tion of “ Dauerwald”’ as an association 
possessed of continuous life. In his own 
interesting description of his evolution to 
a forester he tells us he conceived the idea 
of an association living in harmony with 
its environment when still a college youth. 
The first impetus which prompted Mol- 
ler to formulate the Dauerwald system 
was the war and the enormous economic 
difficulties experienced by the German 
people. He recalls how in 1874, forty-two 
years before the publication of his first 
paper on “ Dauerwald,” being a boy in 
the first form, he told his astonished 
father of his wish to become a forester. 
After that, the father presented the future 
forester with Rossmesler’s book ‘“‘ Der 
Wald” as a Christmas gift. This book 
determined the direction of the activity 
as a forester of the future creator of the 
“‘ Dauerwald ” system.” 

“The forest deserves,” 
wrote, ‘‘ that under its beautiful exterior 
we should continuously seek for the in- 
terior activity of its life.” This became 
Moller’s central thought in his con- 
templation of the world. Rossmesler’s 
formula of the forest as a living entity 
consisting of a thousand components, each 


Rossmesler 


“It is interesting to state that the Russian 
foresters are indebted to the same famous 
book by Rossmesler, ‘Der Wald,” for the 
fact that Professor D. N. Kaigorodof, an 
officer in his youth, afterwards became a for- 
ester and one of the best popularizers of the 
Russian forest. The structure of Kaigorodof’s 
descriptions and even the style of his works 
are doubtless connected with Rossmesler’s 
book; the artistic elements in the Russian 
works, however, considerably dominate when 
compared with the German one. 
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of which has a definite place in the whole, 
was subsequently only slightly modified 
by the author of the ‘‘ Dauerwald ” into 
the conception of the “‘ forest organism ” 
by which Moller and Viebecke meant not 
only the aggregate trees, shrubs, and 
plants of the living cover, but also the 
animals and all the macro- and micro- 
organisms of the soil. 

Ramann’s lectures on soil science for- 
tified Moller’s idea that the forest as a 
living association affects in a definite way 
the living soil which is by no means an 
“unchangeable dead pedestal.” The soil 
in its turn influences the forest in a defi- 
nite direction. Between the forest and 
the soil there exists an uninterrupted con- 
nection like that between the organs of 
the same organism. 

The adoption of the ideas in Darwin’s 
celebrated “ Origin of Species’ was the 
next stage in the history of the creation 
of “ Dauerwald.”’ Moller describes how 
he was struck by Darwin’s revelation of 
the connection existing in animate nature 
between phenomena which at first glance 
appear to be far remote from each other. 
He quotes Darwin’s instance of the ap- 
pearance of the pine tree and of other 
plants in its wake, and after them of 
insectivorous birds, on a heathery plot 
protected by a fence against grazing. 
Hence originated Méller’s idea that the 
life of the forest represents a chain whose 
links are connected with one another. 
The harmony of all the forces active in 
the forest is the solution of the problem 
of its productivity. 

Subsequently the works of Borggreve 
and of Humboldt suggested to Moller 
a number of ideas as to the dependence 
of forest associations upon environment. 
One of Méller’s fundamental theses, that 
in a forest deprived even for a short time 
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of its trees through clear cutting the soil 

deteriorates for a considerable period, is 
borrowed in its essence from Borggreve. 
But Borggreve considered the means for | 


continuous productivity of forest soils to” 
be the shelterwood method, while Méller | 
arrived at the scheme of an ideal selection 
forest. His travels.through the forests of | 


Brazil and partly through those of the 
United States brought Mller to the con- 


clusion that the harmoniously living | 


primeval forests were of different age 
and represented by mixed stands. 

Under Rossmesler’s and Ramann’s in- 
fluence, he turned his attention to the 
cultivation of the soil, the necessity of 
which he emphasized with great energy. 


Finally, the war and the extraordinary | 


economic difficulties created by it decided 
Moller to dismiss clear cutting. While 
Schwappach insisted that the old forms 
of management should be conserved and 
the cutting period on soils of better 
quality should be reduced to 100 years for 
the pine, and to 80 to 90 years for the 
spruce, considering that such an age suf- 
ficiently secured the interests of the State, 
Moller, in his endeavor to find a way of 
assisting his country, thought it necessary 
to grow trees of a larger size, oaks no 
less than 60 cm., spruces no less than 45 
cm., and soft deciduous trees no less than 
30 cm. in diameter. The modern pure 
stands resulting from artificial planting 
cannot live up to old ages, since they have 
many diseases and faults. A shortening 
of the cutting period under the clear cut- 
ting system means “robbing the fu- 
ture”’—such was Moller’s conviction. 
The sure way of supplying the demand of 
the nation which cannot do without large- 
sized timber consists in the creation of a 
permanent forest association from which 
the separate mature trees are removed, 


| 


| 
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while the forest, like an organism, per- 
‘sists indefinitely and the productivity of 
the soil remains unimpaired. 

_ The course taken by Moller in the 
prosecution of his ideal forestry of the 
future is exceedingly interesting, par- 
ticularly so because simultaneously with 
Moller, Schwappach came to a quite 

different conclusion and insisted on a 
shortened period of cutting under the 
clear-cutting system. 

Thus the identical, economic and social- 
political conditions led two representa- 
tives of German forestry to two divergent 
theories depending on the different men- 
tal developments of these prominent for- 
esters. 

Instances of forest management ap- 
proaching that of Kalich and the ideal 
of Moller have been noted in literature. 
One such system was realized by the 
forester Seybold in the spruce-fir forests 
of Alsace-Lorraine, 20 years before the 
publication of Moller’s and Viebecke’s 
books. The composition of the forest 
where Seybold exercised his activities 
was naturally suited for the introduc- 
_tion of an improved selection forest. The 
idea of such a management originated in 
the days in 1871 which he spent in an 
excursion of students arranged by the 
Miinich Academy of Forestry, with the 
cooperation of Burkhardt who developed 
his ideas as to the transformation of 
coppice and coppice with standards into 
high forest. Thus the ideas sown by 
the classics are truly like seeds germinat- 
ing in good soil under favorable eco- 
nomic and natural conditions. 


THE ForMING OF PuBLIC OPINION 
REGARDING FORESTRY 


As may be seen from the instances 
given, it is often a long time before an 
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idea penetrates wide circles of specialists. 
It happens that even the workers of the 
institutions of the capital become ac- 
quainted with new fruitful ideas of for- 
eign origin only after they have been 
lectured upon, or a survey of them has 
appeared in the local print. 

But even the recognition of an idea 
by the public opinion of specialists is no 
guarantee that the measures which should 
logically be taken as a consequence will 
be speedily put into practice. Thus, in 
1921, the Conference of the Foresters 
of the U. S. S. R. in the report of the 
chief of the forestry section of the Sci- 
entific Agricultural Committee, decided 
that a regional net of forest experiment 
stations and an Institute of Experimental 
Forestry should be organized. Seven 
years later, we find in the press papers 
by a representative of the Forest Service 
from Moscow to the effect that in organ- 
izing the net of experiment stations it 
would be necessary strictly to maintain 
the regional principle, i. e., a confirma- 
tion of what was already self-evident and 
in no need of theoretical confirmation, 
but required only to be put into practice. 
During these seven years the idea of an 
Institute of Experimental Forestry in 
Russia was supplanted by the idea of a 
Central Forest Experiment Station which 
was founded in Moscow. Three years’ 
experience have shown this idea to be a 
failure, and at the present time the For- 
est Service has come to the conclusion 
that it is a scientific Research Institute 
of Forestry, in Leningrad, which is 
necessary. 

In 1925 a conference on experimental 
forestry, held in Moscow, concluded that 
a bureau for experimental forestry must 
be organized, for the purpose of more 
speedy formulation and introduction into 
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practice of experiments and investigations 
in the domain of forestry. The problem 
was so self-evident and the decision so 
unanimous that the chief of the Forest 
Service addressed to the members of the 
conference a formal invitation to indicate 
their candidates for the work in this 
bureau. “‘ There is being contemplated 
the establishment of a Bureau of Experi- 
mental Forest Work,” we read in a paper 
of a representative of the Forest Ser- 
vice, published in January, 1929. Thus, 
after the lapse of four years, we have the 
formula “is being contemplated” in- 
stead of the realization of this organi- 
zation within not more than four months 
after the conference had taken place. 

The Leningrad branch of the Central 
Forest Experiment Station succeeded in 
obtaining an experimental forest only 
four years after its predecessor, the For- 
estry Section of the State Institute of Ex- 
perimental Agronomy, had asked for one. 

Twice during the revolution the de- 
mand for a Museum of Forestry, as a 
scientific and educational institution with 
a well-equipped laboratory, met with 
public approval; in 1920 this idea was 
supported by the Conference for the 
Study of the North, convoked by the 
Academy of Science, and in 1923 by the 
Conference for the Study of the National 
Productive Forces in Moscow, but only 
now the Museum of Agriculture is be- 
ginning the organization of a small sec- 
tion of forestry. 

During the revolution, the forestry sec- 
tion of the former scientific agricultural 
committee, in its conclusion on the work- 
ing plan for 1920 of the Central Forest 
Service, insisted on the necessity of con- 
sidering the disposal of the brush not only 
as a means for the prevention of fire, but 
also as a measure promoting natural re- 
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production and influencing the condition 
of the soil. Since that time, this idea was; 
reiterated in the annual reports of the: 
same committee, and later on of the. 
State Institute of Experimental Agron-. 
omy, as well as in special papers and 
tracts of the representatives of these in- | 
stitutions. It must be added, that the 
idea was not alien to foresters a long time | 
previous to the. War, but even in the 
publications of 1927 the disposal of brush | 


is still considered as a measure only for | 
fire protection and sanitation. Finally, | 


as late as 1928 a decree of the Council of 
National Commissaries officially recog- 
nized the disposal of brush to be a mea- 
sure regulating natural reforestation and 


a better utilization of the productive | 


forces of the soil. A whole series of reso- 


lutions of the first Russian Conference 
for the Study of the Productive Forces 
of the Country have remained in abey- 
ance to the present day. 

If there exists a certain rate even for 
chemical reactions, there must exist, of 
course, a term for the reaction produced 
by interchange of ideas. We cannot fail, 
however, to see from the foregoing that 
the velocity of the propagation of ideas 
in the world of forestry is very slow. 
In the epoch of the revolution, when the 
rate of realization of the boldest ideas 
is exceedingly accelerated, seven or eight 
years elapse before the organs of adminis- 
tration adopt the ideas approved by 
public opinion, a period embracing about 
a third of the working period of a whole 
generation. 

Under certain economic and _ social 
conditions, a whole complex system of 
measures is required to accelerate the 
propagation of ideas which will promote 
forest management. Within the limits of 
this paper they cannot be discussed in 
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detail, but the moments most important 
in promoting the realization of sound 
ideas of forest management may be 
- pointed out. 

Smaller forest units than at present 
should be submitted to the care of our 
foresters. The increased expenditure on 
the maintenance of specialists will be 
made good by increased returns, without 
exhausting the reserves of timber. The 
question of decreasing clerical work of 
the foresters must be reconsidered and 
receive a final solution. The opinion of 
the local workers on the needs of our 
forests, expressed through their organi- 
zations, ought to be made use of; it is 
necessary to convoke a national congress 
of foresters, the nature of whose work 
separates them from one another terri- 
torially. The remuneration of the em- 
ployees of the Forest Service must be 
equal to that of similarly qualified work- 
ers of the Supreme Council of National 
Economy. 

If the practical realization of ideas 
recognized by forestry institutions pos- 
sessing duly qualified specialists proceeds 
at so slow a rate, then it is not to be 
wondered at that the propagation of 
sound elementary ideas about the im- 
portance of the forest and the essence 
_of forestry among the great mass of the 
people is even slower. 

Not only in Russia where a great part 
of the population is still illiterate, but 
also in other countries, the great mass 
of the people is indifferent to what be- 
comes of the forests. At the Forest Con- 
gress of Great Britain held in 1920, the 
representative of Ireland, in discussing 
the causes of weakly developed forest 
cultivation in his country, pointed out 
that 90 per cent of the ideas of the Irish 
people are directed to experiences of the 
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past ; the remaining 10 per cent of mental 
energy, occupied with schemes for the 
future, do not touch upon forestry, where 
the crop matures only a long time after 
the cultivation of the forest. The repre- 
sentative of Australia, C. E. Lane-Poole, 
declared at the same Congress that the 
population of Australia, though rather 
intelligent and well informed, neverthe- 
less does not maintain sufficiently clear 
ideas as to the importance of good man- 
agement on the national forest reserves. 

In Australia the greatest difficulties 
arise from acute conflicts between the 
interests of stock rearing and forestry. 
Thousands of acres of good forests have 
been turned into bad pasture grounds. 
“We have ministers and a government 
maintaining so-called settlement policies 
which, in many cases, have only the ob- 
ject of making one blade of grass grow 
where two trees grew before.” It re- 
quires an immense effort of the foresters 
to convince the government of any proy- 
ince of Australia to establish a Forest 
Service. In west Australia, 23 years ago 
(i. e., in 1897) a forester was appointed 
and a bill of forest regulations actually 
framed; it might have been reasonably 
expected that a solid basis had been laid 
for a forest policy. The forester unfor- 
tunately died, the bill was withdrawn, 
and the government sunk into apathy 
which has lasted 23 years. 

Another member of the Congress, Mr. 
Ellis, the representative of the Colonial 
Office, remarked that the object of the 
organized permanent forest committee 
was to maintain a continual interest in 
forest management, independent of the 
idiosyncrasies of the individual governors. 

In America “Arbor Day” has been 
observed during nearly 60 consecutive 
years since 1872. A.great deal of energy 
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is being spent by the Americans on propa- 
gating the forest. Since the existence of 
Arbor Day several of the states, as for 
instance Nebraska, have planted thou- 
sands of acres with trees, and by chang- 
ing the landscape have introduced altera- 
tions in the textbooks of geography. The 
states of New York and Pennsylvania 
are supplying their citizens with materials 
for forest planting, without charge above 
the cost of growing. In many states the 
propagation of the idea of forest preser- 
vation is well organized among the boy 
scouts. The propaganda work is excel- 
lently organized, without any conflicts 
about precedence, so familiar in this coun- 
try. Thus in Pennsylvania, a pamphlet 
devoted to the methods of fire protection 
was issued through collaboration be- 
tween the local university, the forest 
society, the Society for the Protection 
of Natural Resources, and the Museum 
of Natural History, and distributed with- 
out charge among the school boys and 
girls. 

The Western Forestry and Conserva- 
tion Association is likewise actively 
propagating the idea of forest preserva- 
tion. During the fire season hundreds 
of newspapers are periodically provided 
by the association with news items. In 
the post offices, hotels, and other public 
institutions frequented by many people, 
posters are exhibited with mottoes on 
fire protection. Hundreds of thousands 
of paper cups provided with brief maxims 
of fire protection are distributed among 
the population. Match boxes are made 
use of for the same purpose. Letter en- 
velopes are inscribed with mottoes on fire 
control. Some states introduce post cards 
illustrating the damage done by insects 
and their control. In the schools, prizes 
are awarded for the best compositions on 
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the forest and forest planting. The com- | 
positions which have obtained a prize are - 
printed with the portraits of their youth- 
ful authors. Great propaganda work is 


being done by the American Tree Associa- 
tion. It may be said that by the energy, 
variety of methods, and extent of propa- 
ganda, the United States occupies a 


prominent place among the countries of — 
the world. But still the psychology of the © 
American is such that so far there is not — 


to be found in the United States a law 


that would restrain the lavishness of cut- | 


ting in the forests of private owners. 

In France, the academician, Marcel 
Prevost, appears not to be satisfied with 
the attitude of the average Frenchman 
towards the forest, and maintains that 
“every Frenchman should be bound by 
law to plant at least two trees during 
his lifetime, or to pay the cost of it.” 

Even German writers point out that 
during the War the great mass of the 
people developed views on forest exploi- 
tation which may be expressed by the 
saying, “ Not kennt kein Gebot ” (need 
knows no law). 

To Russian villages of the present 
time, agrarian and forest questions are of 
enormous importance. The general rela- 
tion between agriculture and forest 
management, the colonization of forest 
ranges, the utilization of forests of local 
importance, the behavior of the popula- 
tion in regard to the national forests, the 
utilization of cutting areas for agricul- 
tural purposes—all these are problems 
which cannot be said to have received a 
satisfactory solution. Their adequate so- 


lution will depend on the general eco- 


nomic conditions of the nation and on 
increased prosperity of the great mass of 
peasantry. Without them, even the mea- 
sures intended to raise the standards of 
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general culture and enlightment will be 
of little use. 

The Forest Institute in Leningrad, 
realizing the great importance of the 
_ propagation of ideas on the forest, was 
the first in revolutionary times to carry 
out (1922) a “Forest Day.” In the 
following year such days were held all 
over the Union. But in order for the 
“Forest Days” to yield the expected 
benefit a number of conditions ought to 
be fulfilled. It is very difficult to hold 
“Forest Days” in localities where un- 
licensed cuttings are of common occur- 
rence. The success of the propaganda of 
forest conservation depends in a consid- 
eration degree on the realization of the 
system of economical measures indicated 
by the representative of the Commissariat 
of Finances, S. G. Stoliarov. These in- 
clude timely and complete supply of the 
population with wood and lumber of ap- 
propriate quality, simplification of meth- 
ods, multiplication of the places where 
timber may be secured, elimination of 
cumbersome and useless formalities, and 
compliance with every lawful demand of 
the population for timber. Only when 
connected in the mind of the peasantry 
with deeply felt economic advantages, 
will ‘‘ Forest Days ” cease to be regarded 
with indifference, irony, or irritation. 

It would be expedient, therefore, for 
educational purposes to begin with the 
economic measures for relieving the 
“lumber hunger” of the peasantry on 
“ Forest Days.” The opening of lumber 
stores, distribution of plots for thinning, 
binding of ravines, and planting of sands 
whose detrimental influence is realized 
by the population, the gathering of wind- 
fallen wood, stubbing where it is prac- 
ticable, the starting of new plantations, 
and a whole series of kindred measures 
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the use of which even the most backward 
part of the peasantry is able to appre- 
ciate—these will teach the village the 
serious meaning of the enterprises con- 
nected with “ Forest Day.” From this 
point of view, Morozov’s idea of propa- 
gating the cultivation of the willow 
among the population must be wel- 
comed. In regions destitute of forests a 
great deal of energy should be applied 
to providing the peasants with material 
free of charge for forest planting. 

Only when the adult population is 
interested in the execution of the pro- 
gram of “Forest Day” is there a chance 
of conducting it successfully. Every ele- 
ment of compulsion, though it be in- 
direct, must be avoided. Russian history 
knows compulsory tree planting and the 
people are keeping it in hateful mem- 
ory. The celebrated satirist, Saltykov- 
Shchedrin, has painted the portrait of 
Arakcheyev in the person of the prefect 
Borodavkin who conducted ‘the cam- 
paign against taxpayers in arrears,” “‘ had 
the market place paved and the street 
leading to the government buildings 
planted with birch trees.” Another 
writer, Kozolenko, shows the feeling of 
the people towards Arakcheyev in the 
song of a team driver in the Volga region 
which is very distant from Arakcheyev’s 
field of activity—the province Novgorod. 
In this song the people remember that 
‘““Arakcheyev has planted the whole road 
with birches and has ruined all dear 
Russia.” 

The people are inclined to mistake the 
accompanying incidental factors for the 
causative ones, and therefore ‘ Forest 
Days,” with the participation of adults, 
must be conducted very carefully. That 
is why in propagating ideas of forest 
management, a prominent place should 
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be assigned to economic measures the 
realization of which might produce in 
the population friendly feelings with re- 
gard to the forest. It would be highly 
desirable that the measures of the govern- 
ment intended to improve forest man- 
agement, and to supply the population 
with timber, should be published on 
“ Forest Day.” It is of importance that 
the representatives of the government, 
both central and local, should bestow 
sufficient attention on “ Forest Days’”’; 
the press, of course, must do the same. 
The school and the ‘“ Reading House ” 
at the village must be supplied with good 
popular literature. Radio and cinema 
should contribute their share. At schools 
and forests, good material for forest 
planting should be available, wild stock 
taken from the forest being used at worst. 

Young folks must participate in “‘ For- 
est Days” only when there is every rea- 
son to expect that they will take it up 
enthusiastically. If young folks are 
mobilized by order and trudge along like 
the remains of the French Army in 1812, 
it would be better not to speak of the 
social importance of such a “ Forest 
Day” and not to foster in them the 
feeling of boredom, which is sure to make 
every enterprise a failure. 

It is of primary importance to aid those 
in whom may be noticed love for the 
forest and for tree planting. As early as 
1856, Leo Tolstoi described a peasant 
named Chouris who refused to move 
into a better house from his poor cottage 
surrounded by willows which had been 
planted by his parents. In the deforested 
province of Pskov, notorious for unli- 
censed cutting, it may be observed that in 
many villages the peasants have grown 
ash and oak trees near their farms, trees 
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which have already disappeared from the 
national forests. 


The more difficult the task of regu-_ 
lating the behavior of the peasantry — 
towards the forest, the greater must be | 


the attention paid by the organs of gov- 


ernment and by the specialists to the solu- — 


tion of this problem. Under the widely 
differing economic, ethnographic, and so- 


cial conditions prevailing in the various | 


regions of our Union, the methods of | 


solving this problem will be and must 
be varied. 

In the northern forests, so-called 
“taiga,” the forest must give way to the 
field; in the steppe, the field will be the 
gainer if in its vicinity a forest arises. 
It is not an easy task to bring into har- 
mony the national and economic interests 
in the village of today. It is a still more 
difficult one in the domain of forest man- 
agement, since the way from sowing to 
reaping is a long and often an arduous 
one. 

Once the great Russian writer Gogol, 
struck with admiration and wonder at 


the inscrutable future of Russia, ex- 
“Like smoke the dust of the 
road rises from under the chariot, the - 


claimed: 


bridges are thundering, everything thou 
undertakest, everything remaineth be- 


hing see 


Only in regard to lumber > 


export, our forest management is ahead 


of some other branches of the household 
of the nation, but this export is being 
carried on in a barbaric way, as recently 
stated by the President of the Council 
of National Commissaries. Smoke is in- 
deed rising from our roads through the 
forests, when these are on fire, and the 
bridges are often thundering, but it is 
from want of repair and lack of appro- 
priations for improvement of the roads. 


ORIGIN AND PROPAGATION OF FORESTRY IDEAS 


Amelioration of forest management pro- 
ceeds at too slow a rate. But the farther 
and heavier the way leading to rational 
utilization of the energy of the sun’s rays 
in forest management, the greater must 
be the effort directed to the achievement 
of this ideal. 

In all countries the development of 
forestry seems a good deal too slow. Its 
tempo can get faster, even in the frame 
of fixed economic conditions, by creating 
a better organized forestry administra- 
tion and by an exchange of ideas within 
the limits of one country as well as on 
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an international scale. An exchange in 
works published by foreign editors; the 
foundation of an international forestry 
journal that would present systematically 
the articles of foresters of all the different 
countries; conferences and reports dis- 
cussing all the various questions; inter- 
national congresses taking place as often 
as possible; travels not only of single 
foresters, but excursions of groups of 
foresters as well—all this would help 
bring nearer the moment when our for- 
ests will fulfill their purpose in a more 
effective way. 


RECREATIONAL USE OF THE NATIONAL FORESTS: 


By LaF. KNELRE 
Assistant Forester, Washington, D. C. 


BN SCENIC beauty, natural won- 

S der, and recreational oppor- 
a) Seq tunity, the national forests are 
second only to the national parks.’ The 
development and wise use of their scenic, 
esthetic, and recreational potentialities is 
therefore a matter of great public con- 
cern and consequence. 

The dedication to national forest pur- 
poses of the vast area they contain, 7+ 
per cent of the total land area of the 
48 states, can only be justified by the 
reasonable assumption that through such 
dedication the nation realizes the highest 
net return. To determine the effective- 
ness of that return or service, one must 
analyze the needs of our people and 
against those needs measure the contribu- 
tions made by the national forests, past, 
present, and proposed. 


Probably few men of our time pos- 
sessed a keener understanding of hu- 
manity and its needs, a more trenchant 
than the late 
Clemenceau, the Tiger of France. In 
one of his syndicated articles, a discus- 
sion of our civilization, he touched in an 
effective way upon the subject we are now 
considering. 

First, he quoted Aristotle as follows: 


aptitude for expression, 


“Aristotle draws a distinction, which 
is well worth remembering and reflect- 
ing upon, between three sorts of human 
activities. There is the activity of work, 
which we do not pursue for its own sake, 
but for the sake of a result—let us say, 
the result of a livelihood. There is the 
activity of recreation, which again we do 
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not pursue for its own sake, but to gain 
refreshment after work or to make new; 
work more easy to do. 

‘ Finally there is the activity of leisure 
(for leisure is not indolence, but a desir-; 
able tension of the mind and stretch of! 
the faculties) ; and this, Aristotle says, 
we pursue for its own sake, in the way of 
hearing noble music and noble poetry, of 
having intercourse with friends chosen 
for their work, and, above all, of exercis- 
ing our speculative faculties. 

“But this ‘ activity of leisure’ is just? 
what we have called culture; and here> 
we have thus a new way of understand- 
ing the value of culture, and seeing 
whether it is really ‘ worth while.’ ” 


Then Clemenceau went on with his; 
own comments as follows: 


“And it is because culture is an essen- 
tial element in the balance of human 
activity that it is entirely and absolutely 
worth while. 

“What is this life if, full of care, 

“We have no time to stand and stare?’ 

“We must all work—‘ to maintain the | 
state of the world,’ and indeed to main- 
tain our own simple state. We must all 
play and find recreation, lest we perish 
from overtension; but at any rate let us’ 
so play that we may do better work, 
rather than so work that we may get 
rid of our work at once and hasten away 
to play. 

“But we must all mix among our 
other activities the activity of leisure, of 
which the fruit is culture; and we must. 
mix it in for the sake of our immortal | 
souls, whereof the seasons of leisure are 
the growing time, and the fruits of cul- 
ture are the immortal food. 

“Another big reason why culture is 
vitally worth while is because of the 
prevalence of that plague, the liability 
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0 boredom. Work may become a weari- 
ess of the flesh, recreation may become 
. grasshopper that tires; but the use of 
eisure for gaining the fruits of culture 
teadily remains a fresh joy. 

“By its use—be it only in the form 
f hobbies, which after all are one of the 
oerms of culture—we escape from the 
veary round of routine, and rise into the 
ew and unwearied life of the free mind, 
reely moving about the business of its 
lelight. 

“Tf the customs officers at the frontiers 

f Heaven admit any worldly acquisi- 
ions to enter with us, it will be Culture, 
nd if Civilization gets in, she will have 
o hide behind Culture’s skirts, as so 
many pretenders on earth are doing 
oday.” 
_ Aristotle’s analysis of human activities 
s as true today as it was in the fourth 
entury B. C. The truth of Clemen- 
eau’s comment seems indisputable. A 
etrospective study of the development of 
he national forests, which shows it 
argely to have followed the same se- 
uence as that defined by Aristotle, is 
herefore of interest. 

When the national forests were estab- 
ished they were in the regions which 
till were in pioneer stages of develop- 
nent. In those stages, work, the devel- 
pment of economic bases of existence, !s 
he dominant necessity. Without it there 
an be little recreation and little leisure. 

Force of circumstances compelled rec- 
enition of that fact in all the early phases 
f national forest management. The very 
xistence of the social and industrial 
tructures of the regions of which the 
ational forests were integral parts de- 
aanded the utilization of the natural re- 
gurces upon which the communities had 
ounded their industrial, social, and poli- 
ical existence. In consequence, all of 
he primary measures relating to national 
orest administration were frankly and 
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exclusively utilitarian, not because the 
Forest Service was animated by motives 
of greed or avarice, but in deference to 
controlling and compelling conditions. 

Meanwhile, profound economic and 
social changes were taking place. The 
creation of new industries supplied 
pioneer communities with means of live- 
lihood other than the exclusive exploita- 
tion of trees, grass, water, and minerals. 
New conceptions of human existence and 
progress developed. New mechanical dis- 
coveries lightened the labors of men and 
women, endowing them with new-found 
leisure in which to modify their outlook 
on life. The availability of cheap and 
efficient automobiles, the rapid extension 
of a net work of new highways into places 
previously remote and inaccessible, mul- 
tiplied the potentialities of that leisure. 

The people of the United States, and 
more particularly those within the regions 
of which the national forests were parts, 
had attained en masse that second stage 
of human activity, recreation, almost 
overnight, but without the adequate pre- 
liminary training or preparation required 
to realize fully its cultural possibilities. 
It was only natural that they should 
carry into their new fields of recreation 
the habits and modes of life to which 
they had been accustomed; that they 
should use their new leisure and freedom 
of movement in superficial and relatively 
nonproductive ways; that they should 
display a negative capacity for adaptation 
to the new world which had been opened 
to them. 

Generally speaking, the first reaction 
of the Forest Service, of foresters as a 
class, to this new phase of social develop- 
ment, was negative. It was in direct con- 
flict with the first phase, that of work, of 
production and utilization. The swarm- 
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ing hordes were a menace. Their care- 
less camp fires caused widespread forest 
destruction. Their disregard of sanitary 
precautions menaced public health. They 
shot live-stock or ran it off the range or 
camped alongside of water holes and thus 
prevented stock from securing needed 
water. They opposed logging, grazing, 
reservoir development, or other utili- 
tarian activities, without regard to 
whether they were or were not indis- 
pensable to economic security and growth. 
More than one old-time forest ranger 
deliberately concealed the entrances to 
newly constructed trails, or refrained 
from posting directional signboards on 
roads, so as to avert or minimize the 
invasion of his district by this conflict- 
ing host. 

But it was not long before a new light 
dawned. ‘These people, after all, were 
the people of the nation; they were seek- 
ing a service, a socially desirable and very 
necessary service. And the national for- 
ests were peculiarly adapted by their very 
nature and character to render that ser- 
vice in large degree as a by-product of 
their major purposes and, under proper 
control, without material interference 
with such major purposes. Also the na- 
tional forests were public properties, de- 
signed fundamentally to serve the public 
in each and every practicable way. 

Recognition of this basic fact left but 
one course open to the Forest Service, 
namely to recognize public recreation as 
a permanent and proper form of national 
forest use or service, to be codrdinated 
with other uses and purposes. There was 
nothing new or startling in this con- 
clusion; the public and private forests 
of other nations long had contributed in 
marked degree to the recreational needs 
of their nationals. So, without ulterior 
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motive or selfish purpose, but wholly i 
recognition of an obvious obligation, the 
Forest Service embarked upon a progra 
of recreational development. | 

When the Administrative Manual of 
the Forest Service was redrafted in 1921, 
the following statement of policy an 
purpose was incorporated therein and has 
since guided the Forest Service in its ad- 
ministration of this important public use : 


“Tt is not the purpose of the Forest 
Service to duplicate within the nationa 
forests the functions, methods, or ac 
tivities of national, state, or municipa 
park services, nor to compete with suc 
parks for public patronage or support 
Recognition must, however, be given t 
the occurrence within the national for 
ests of mountains, cliffs, canyons, glaciers 
streams, lakes, and other landscape fea 
tures; natural formations such as cave 
or bridges; objects of scientific, historic, 
or archeological interest ; timber, shrubs, 
and flowers; game animals and fish; an 
areas preéminently suited as sites fo 
camps, resorts, sanatoria, picnic grounds, 
and summer homes. These _ utilities, 
which singly or in combination afford the: 
bases for outdoor recreation, contribut- 
ing to the entertainment and instruction 
of the public or to public health, con- 
stitute recreation resources of great ex- 
tent, economic value, and social impor- 
tance. No plan of national forest ad- 
ministration would be complete which 
did not conserve and make them fully 
available for public use. Their preser- 
vation, development, and wise use for 
the promotion of public welfare is an im- 
portant and essential feature of forest 
management which adequately should be 
codrdinated with the production of tim- 
ber and forage and the conservation of 
water resources. The areas now consti- 
tuting the national forests have been used 
for recreational purposes since the first 
settlement of the country and such use 
naturally will grow as the population 
increases and as wild land is converted 
to cultivation.” 


— 
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Except in rare and unimportant in- 
stances, road development has not been 
and is not now a part of that program. 
Forest highways are essential links in 
the fruition of state highway programs; 
forest development roads and national 
forest trails are designed primarily to 
promote the protection, administration, 
and utilization of the national forests. 
Occasionally a short stretch of road is 
built to realize the revenue-productive 
possibilities of an area adapted to sum- 
mer-home occupancy, or a trail is built 
to give access to some outstanding natural 
phenomenon. But ordinarily, the expen- 
diture of road funds purely to promote 
recreational use is taboo. 

However, the 14,067 miles of forest 
highway and the 28,071 miles of forest 
development roads now in use on the 
national forests; or the 15,262 miles of 
forest highway and the 39,285 miles of 
forest development roads which will ex- 
ist when the complete road program is 
accomplished, give the recreationist ample 
opportunity to contact the beauties of 
nature. But while these figures seem 
large, they do not warrant the assump- 
tion that every part of every national 
forest is accessible to the motorist. Even 
after the entire road system as now pro- 
jected is constructed, almost 20 per cent 
of national forest land will still be in 
roadless areas. 

From the first the Forest Service had 
three major classes of recreationists with 
which to deal: (1) the nomad; (2) the 
semi-nomad; (3) the summer resident. 
The first desired camp grounds and camp- 
ing facilities; the second a combination 
of camp grounds and resorts; the third 
a place in which to build a permanent 
summer home. Catering to these classes 
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are a myriad of commercial enterprises 
for which provision is necessary. 

Camping, at first, was scattered and 
promiscuous, except where concentrated 
by limitations of water supply. But even 
where water was abundant, the gregar- 
ious instinct caused the campers to con- 
centrate in large measure on certain 
favorite areas. From the standpoint of 
forest protection this concentration was a 
virtue, to be encouraged by the reserva- 
tion of the area from other forms of use 
and occupancy. From the standpoint of 
sanitation it was an evil requiring prompt 
remedial action through the installation 
of sanitary facilities, the protection of 
water supplies from contamination. 

Largely as a result of this process of 
natural selection, the national forests 
now contain over 1,500 recognized public 
camp grounds, upon 1,187 of which some 
facilities have been installed, consisting 
in many cases of only a toilet or two, a 
garbage pit or two, and some improve- 
ment in sources of water supply; in other 
cases, of a modern system of sanitation, a 
water distributing system, numerous fire- 
places, tables and benches, shelter houses, 
information booths, and other like facili- 
ties. The cost of this work to the end 
of the calendar year 1929 was $329,922, 
of which $48,642 was contributed by 
codperators. The adequate completion of 
the entire system will cost approximately 
$400,000 more. 

There is, however, a new trend evident 
in practically all sections. The joys of 
cooking over the glowing coals of a camp 
fire, of sleeping under the stars, may be 
all they are pictured, but each year more 
and more campers grab every opportunity 
they can to rent a cabin with real bed 
springs and a hot plate. Consequently 
the new type of camp, where one can rent 
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a simple cabin with a bed spring and 
stove for a moderate sum, and enjoy also 
hot showers, laundry, and other modern 
devices, is increasing in numbers, so that 
the time may come when the simply 
equipped national forest free camp 
grounds will have relatively light use. 
It is the purpose of the Forest Service 
to encourage the development of a higher 
type of privately operated pay camp, with 
equipments and facilities superior to those 
the government can offer without charge, 
by granting permits to occupy suitable 
areas, provided they are available without 
interfering with free camping. 

One peculiar problem with which the 
Forest Service must deal is that of out- 
door camping in the range country, and 
particularly in the horseback country. 
With all their virtues, cattle and sheep 
are poor companions in camp, and worse 
still if they eat up the only feed avail- 
able for hungry saddle and pack horses. 
It, therefore, has been necessary for the 
Forest Service, frequently with the co- 
operation of the grazing permittees, to 
construct a number of fenced enclosures 
within which campers will be free from 
the intrusions of range stock, or can find 
readily available the pasturage required 
by their saddle and pack horses. In nu- 
merous cases, for example in the high 
Sierras, the amazing expansion of recrea- 
tional use has necessitated complete ex- 
clusion of domestic livestock from large 
areas. 

The adaptability of many areas within 
national forests to permanent occupancy 
for hotel, resort, and summer-home use 
was apparent, of course, from the very 
beginning. At first, this work was han- 
dled without plans or standards and 
many mistakes were made. Areas of 
great value for superior uses were tied 
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up by minor uses. Poor standards of 
construction were allowed, to the im-— 
pairment of the unique natural beauty | 
of the environment or the architectural — 
beauty of adjacent structures. Illogical 
and inartistic development crept in. Fre- 
quently ill-advised forms of occupancy 
obstructed or interfered with the proper 
utilization and management of much 
more important national forest resources. — 
These conditions, the outgrowth of the 
earlier stages of the movement, are being 
remedied as rapidly as possible, although 
in some degree they unfortunately still 
exist. 

But many years ago the need for sys- 
tematic planning and for the establish- 
ment of proper principles and standards 
of recreational occupancy was recognized 
by the Forest Service. Since then, the 
permanent occupancy of national forest 
lands for recreational use has been sub- 
ject to plan-wise regulation and control. 
Each year sees some progress in the devel- 
opment of sounder principles of planning 
and in artistic standards as they relate to 
the arrangement and architectural char- 
acter of structures, etc. 

The first step has been to survey each 
national forest systematically to deter- 
mine each area of outstanding recrea- 
tional value within its borders. The next 
step is to decide whether the recreational 
occupancy of a given area is compatible 
with the best principles of national forest 
protection, administration, and utiliza- 
tion. If the answer is negative, the area 
is crossed off as a potentiality and is sub- 
ject only to the transitory forms of use 
to which it is adapted. 

The remaining areas, exclusive of the 
lands adapted to camp ground use only, 
are then recorded as constituting the 
recreational resource of the forest. After 
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hat, their occupancy is not allowed until 
. specific plan for the area has been made 
yy a man qualified in some degree by 
taining and experience to determine its 
lighest and best use. 

First, the area is surveyed and mapped. 
Then it is classified as to its adaptability 
© various forms of use. First provision 
always is made, if necessary, for the public 
‘amp ground, which in priority outranks 
all other uses. Summer camps, play- 
srounds, or picnic grounds maintained by 
‘tates, counties, or municipalities come 
next, followed by similar institutions 
maintained by semi-public organizations 
und those maintained by charitable, fra- 
-ernal, denominational or other like or- 
yanizations. After these in priority come 
summer schools conducted by public 
agencies ; hotels, camps, and resorts oper- 
ated on a commercial basis for the accom- 
modation of the general public; public 
utilities such as stores, garages, and fill- 
ing stations for which there is an actual 
public demand and need; club houses, 
camps, resorts, and camp grounds main- 
tained by private organizations for the 
exclusive use of their membership; and 
finally, in the lowest category and pri- 
ority come summer homes for the ex- 
clusive use of permittees and their fami- 
lies. However, there are numerous areas 
in which the preferred types of use are 
not practicable nor desirable and where 
summer-home use, therefore, is virtually 
the dominant and almost exclusive one. 
- Following classification, each area is 
then subdivided by survey into appro- 
priate divisions. The size of the public 
camp grounds is fixed only by natural 
limitations, or by the probable maximum 
volume of use. The size of other areas 
is held to a reasonable minimum so as to 
secure the most complete utilization. 
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Few hotels, resorts, club houses, or pri- 
vate camps need over 5 acres; frequently 
half or two-thirds that much will suffice. 

For individual summer homes one- 
fourth to one-third of an acre is about 
the minimum with which a proper en- 
vironment can be established or pre- 
served. There have been cases where the 
Forest Service, at the urgent request of 
permittees who wished to have friends 
near them, has permitted repeated sub- 
divisions of original surveys, resulting in 
as many as six or eight houses per acre, 
but the resultant effect practically de- 
stroyed the very qualities that are desired 
and are the basis of the recreational use. 
In present practice the gridiron or rec- 
tangular form of lotting is carefully 
avoided. Lot lines are adapted to topog- 
raphy, outlook, cover, and natural fea- 
tures, so as to realize the best and most 
pleasing return from the site. It is now 
quite a common practice to stake the lots 
out first and then survey them after- 
wards; allowing the natural values to 
control the survey rather than the 
reverse. 

Before standards were fixed as parts 
of project plans, valuable resort sites 
sometimes were encumbered with in- 
ferior structures offering inadequate or 
unsatisfactory service; and the beauty of 
charming developments 
frequently was marred by the erection 
of ugly, inappropriate structures or the 
employment of hideous exterior color 
schemes. To avoid these conditions mini- 
mum requirements of architectural and 
artistic quality and of public service are 
now prescribed by contractual stipula- 
tions in the great majority of cases, and 
plans for all structures must be sub- 
mitted to and approved by the forest 
supervisor before construction begins. 


summer-home 
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At the close of 1929 some 1,115 hotels, 
resorts, and out-door camps were operat- 
ing under permit on national forest lands. 
Among these camps are a dozen or so 
which are operated on a non-profit basis 
by several of the larger municipalities of 
California. They are all charming devel- 
opments affording a high quality of ser- 
vice at very reasonable prices. 

The number of individual residences, 
principally summer homes, for which 
permits were outstanding was 10,347. 
There has been a steady increase in this 
kind of national forest recreational use. 
There are many little nooks or coves or 
blind canyons admirably adapted to such 
use but of no substantial value for other 
forms of recreational development, which 
readily may be occupied by summer homes 
without interfering with or defeating the 
major purpose for which the national for- 
ests were created. The rentals derived 
markedly offset the cost of administering 
the national forests, and the one-fourth 
thereof received by the counties very sub- 
stantially compensates for loss of taxes. 
In addition, large numbers of people and 
their guests are afforded delightful sum- 
mer vacations within an inspiring en- 
vironment at a reasonable cost. The 
merits and demerits of this summer-home 
use of the national forests have not al- 
ways been understood by the people who 
are interested in park movements. 

So much for the second stage of human 
activity, as defined by Aristotle, that of 
recreation. But while that has been 
going on, several influences gradually 
have been carrying the people of the 
United States into the third and highest 
stage, the cultivation of leisure. And 
here again, the Forest Service has at 
least vaguely sensed the situation, has 
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taken at least the first tentative steps to 
prepare for it. 

Recreation which is purely physical in 
its reaction and result can be provided 
indefinitely and in continued large mea- 
sure, regardless of the changes the future 
may hold. But the culture of leisure may 
not so readily ‘be accomplished by the 
devices sufficient for recreation in the 
popularly accepted term. Culture re- 
quires a greater degree of detachment, of 
uninterrupted opportunity for medita- 
tion, for comparison, reflection, and 
analysis. No one can contend that the 
congested highways or teeming public 
camp grounds or intensively populated, 
summer-home communities of the na 
tional forests create conditions conduciy 
to the culture of leisure. 

At present the great majority wh 
visit the national forests are very muc 
concerned with the facilities for curren 
forms of amusement and very little con+ 
cerned with the facilities for the culture 
of leisure. Unquestionably there is a 
mental leaven working most effectively, 
to change this attitude, but for the pres+ 
ent the majority demand is for high- 
speed roads, modern types of accommoda- 
tion and entertainment, all the latest de+ 
vices of a mechanical age. The Forest 
Service cannot set itself up in total op} 
position to this undeniable majori 
desire. 

The most regrettable thing that coul 
happen, however, the thing which woul 
most markedly diminish the opportunity 
for the culture of leisure, for which there 
will be increasing and accentuated need! 
would be the invasion of all national for: 
est areas by the modernistic type of out+ 
door recreation. Were that to happen 
there would be no further examples, ex: 
cept in the national parks, of the condi+ 
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tions characteristic of this country when 
our nation was in the making; no further 
opportunity for detached and undisturbed 
communion with nature; no further 
chance for the scientist to determine the 
biological forces which culminated in the 
great virgin forests that once were our 
pride. The social loss, the spiritual loss, 
the loss of opportunity for man to pro- 
gress in his understanding of his environ- 
ment and his relation to it, would be tre- 
mendous. 

To avert this condition the Forest 
Service has inaugurated a program for 
the establishment and permanent protec- 
tion, so far as that may be practicable, 
of two classes of areas: 

The first class, designated for want 
of a better term as research reserves, is 
primarily in aid of science and educa- 
tion, but necessarily will have important 
inspirational and recreational by-prod- 
ucts. These areas are to be representa- 
tive of each forest type, within which the 
climax stage of forest development has 
been attained and is present in virgin 
condition. They are to be safeguarded 
from logging or other influences which 
would disturb the biological complex 
and, so far as possible, preserved in per- 
petuity. Promiscuous recreational use 
or general invasion by the public would 
defeat their purpose, but the persons who, 
in veneration and appreciation, wish to 
walk in God’s first temples will have 
opportunity to do so without doubt. 

The second series has been designated 
as primitive areas, within which, so far 
as is practicable, primitive conditions of 
environment, habitation, subsistence, and 
transportation will be maintained, so 
that in the years to come the people of 
this country who cherish its early tra- 
ditions and history, who desire to pre- 
serve in some degree the traits, qualities, 
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and characteristics upon which this na- 
tion was founded, who wish to detach 
themselves, at least temporarily, from 
the strain and turmoil of modern exis- 
tence, may within such areas find sanc- 
tuary, the opportunity to revert to simple 
types of existence in conditions of rela- 
tively unmodified nature through which 
physical, mental, and spiritual recreation 
or regeneration may be attained. 

The development of an adequate sys- 
tem of research reserves very probably 
will entail the withdrawal from indus- 
trial utilization of quite extensive land, 
timber, and other resources. In select- 
ing primitive areas it has been found, so 
far as the program has progressed, that 
practically all of the desirable objectives 
of the program can be accomplished by 
selecting areas within which the indus- 
trial resources are not of first importance. 
Avoidance of interference with estab- 
lished economic and industrial processes, 
consideration of the imperative need for 
western communities to maintain their 
social and economic structures, will 
greatly increase the probability that these 
primitive areas may be continued in- 
definitely in an unmodified condition. 
While they may not embrace the very 
best of the remaining virgin forests or 
the finest ranges or the most important 
potential sources of hydroelectric power 
supply, they nevertheless will present to 
the oncoming generations a true picture 
of what the West once was; an oppor- 
tunity to live again the pioneer stages 
of this country’s progress and thus to keep 
alive and vivify the most interesting pages 
of our history, the finest traditions of 
manhood and womanhood, the outstand- 
ing qualities of endurance and hardihood 
and woodcraft, the courage successfully 
to meet the challenges of nature. 


RECREATION IN THE INTERMOUNTAIN COUNTRY 


By R. E. GER'Y 
Assistant Regional Forester, Ogden, Utah 


Wa S4ECREATION includes not only 
é 4 the refreshment of the body but 
EA of the mind as well. It should 
be made inspirational and educational as 
well as material so far as this is pos- 
sible. Many of the recreationists are in- 
terested in the varied resources of the 
national forests, but observation alone 
will not afford them a thorough under- 
standing of how these resources are man- 
aged. Every effort, therefore, should be 
made to afford the recreationist an op- 
portunity of ascertaining the facts. The 
population of the Intermountain States is 
far from dense and funds are not avail- 
able to cover the expense incident to any 
extensive park system. As the national 
forests contain the major portion of the 
areas suited to this purpose, it is but 
natural that the people should look to 
them not only as a substitute for state 
and allied parks but for the things that 
can be found only in the mountains. 
The use of forested land for recrea- 
tional purposes was a long-established 
custom before national forests were 
dreamed of, and this custom is possibly 
the inspiration for man-made parks. To 
the recreationists, and they are legion, 
this use is not a mere by-product of the 
national forests but a major resource and 
one that should be given equal considera- 
tion with the utilization of other re- 
sources. In fact, the recreationists are 
just as jealous of their privileges as other 
time-honored users of the national forest 
resources. Obviously 


recreation was 


recognized only as a by-product when the 
national forests were originally created. 
In later years recreation has been legally 
acknowledged as a proper use through 
direct appropriations and at least one 
specific act. It has, therefore, been recog- 
nized by custom and by legislation. To 
attempt to stifle or ignore this use as a 
by-product or even a major use would be 
to stifle or ignore progress. 

Business methods, ethics, and public 
enlightenment have not sufficiently’ ad- 
vanced to permit the use of national for- 
est timber without very close supervision ; 
and civilization has not arrived at that 
Utopia where the use of the national for- 
ests for recreation can safely be permitted 
without regulation and control even 
against the owners—the people of the 
United States. This is also true of graz- 
ing and all other resources. The owners 
of the national forest properties having 
declared by custom and by law that 
recreation is a proper and legal use 
thereof the administrators of such prop- 
erties must recognize such use so long 


as it is compatible, in the minds of the | 
owners, with the uses of the other re-_ 
sources. Any attempt to say what legiti-_ 


mate and proper uses of national forests 
should or should not be permitted by the 


managers unsupported by the proprietors - 


would be the quintessence of bureaucracy. 

The recreationists always have flocked 
to the national forests and always will 
flock to them. Their visits involve prob- 
lems which might just as well be met 
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in an agreeable mood. Of course, their 
use of the national forests must be regu- 
lated just as it is necessary to regulate 
_ man-made parks and all other properties 
both in private and in government con- 
trol. For the purposes of discussing 
briefly the regulation and control of such 
use recreationists may be divided into two 
distinct classes—the tourist and the 
camper. 

The tourist class is represented by the 
individual who uses the forests as a means 
of ingress, egress, and regress to some 
particular point. In the past eight years 
he, together with the more interested visi- 
tor, has increased in numbers in the 
Intermountain country over 500 per 
cent. He is the result of the age of 
machinery, the spirit of general unrest, 
the American desire to play without 
knowing just how, the elimination of 
distance, and the desire to get somewhere 
and back again in the shortest possible 
time without any positive objective. He 
leaves behind a cloud of dust and a few 
dollars, and frequently carries back with 
him little but a boast of the elimination 
of time through speed. His ‘“ Old Dog 
Tray ” is his engine. He is satisfied with 
good roads and a convenient place to stop 
over night when time permits. He is 
most likely to scatter his cigarette stubs 
to the four winds of heaven. 

During the same past eight years the 
use of the national forests in the Inter- 
mountain country by campers has in- 
creased but about 150 per cent. As 
before stated the camper is an “old 
timer.” The desire to escape the environ- 
ments of every-day life for other things 
than food is characteristic of man as com- 
pared with other animals. The special 
attraction varies according to the habits 
and desires of the individual—a few 
days’ fishing, the old-fashioned picnic, the 
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pure love of out-door camping in the 
shade and along the mountain streams, 
the escape from the sweltering valleys 
or the turmoil of every-day existence, or, 
and unfortunately least of all, the con- 
templation of God’s open book which all 
may read. The camper is no more ma- 
terialistic than his compatriots. The lum- 
berman sees the timber, the stockman the 
forage, and the recreationist the fishing 
streams. The forester sees all these things 
with many others that it is his duty to 
observe. Possibly the camper as a class 
sees more poetry in the mountains than 
the lumberman, stockman, or forester. 
He has the inspiration of things different 
from his daily surroundings while the 
others have their prosaic ideals and jobs 
which bring them in constant contact 
with the very things that inspire the 
recreationist. 

There should be no lack of harmony 
between recreational and other uses of 
the national forests even unto the “ primi- 
tive area.” There is room for all and 
there should be a willingness to give and 
take. ‘The amount of accessible mer- 
chantable timber that it is necessary to 
sacrifice to accommodate recreationists so 
far as the Intermountain country is con- 
cerned is more or less immaterial. ‘The 
amount of forage lost to stock is almost 
infinitesimal and the danger of depriv- 
ing stock of watering places can easily be 
avoided. 

Perhaps the “ primitive area” idea 
continues to be a bugaboo. The advisa- 
bility of establishing many areas of high 
value for timber and other resources as 
primitive areas is doubtful. Especially 
is this true in the Intermountain country 
where such areas can and will be estab- 
lished in the back country and at the 
higher elevations without loss of timber 
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or other values. The wilderness advo- 
cates will be given just what they desire 
in the way of wild and inaccessible coun- 
try without the sacrifice of any present 
economic values. However, such areas 
must also be protected from fire and ad- 
ministered, and it will be necessary to 
construct improvements of various kinds 
for these purposes. 

The camper is generally localized, that 
is, he has his habitat in the Intermountain 
country. The real recreational problem 
is, therefore, one that must be solved in 
cooperation with local people and people 
more or less familiar with the woods. 
Much educational material has been 
thrust upon them with only partial suc- 
cess. Camp fires are still a menace and 
unsanitary camp grounds continue to be 
in evidence. It must be granted, however, 
that there has been an improvement in 
conditions considering the increased use 
of national forests for camping purposes. 
Although the number of campers has 
increased 150 per cent in the past eight 
years, the yearly increase in number of 
campers’ fires is practically nil. 

Available funds have not been suffi- 
cient to anticipate demands for recrea- 
tional use. In fact, they have not been 
sufficient to answer existing demands. 
The main objective in the expenditure of 
funds has been concentration of campers 
and in harmony with the purpose of the 
special fund set aside by Congress. The 
camper having selected the site by actual 
use, efforts are made to concentrate the 
campers on this particular ground. This 
has proven. more successful than the at- 
tempt at concentration at points that are 
not customarily used by campers, al- 
though the latter may constitute the more 
logical locations. 

The chief motives in improvement of 
camp grounds are fire protection and 
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sanitation. Under existing financial con- — 


ditions precautionary methods against 
fire hazard consist of clearing fire lines, 
and in the more hazardous areas install- 
ing fireplaces or stoves. To encourage 


sanitation, toilets, garbage pits, and water _ 


systems are installed. These alone, how- 
ever, will not always attract the visitor. 
The camp ground must be made attrac- 
tive and improvements for the personal 
convenience of the camper, such as tables 
and benches, must be provided. 

Unless camping is restricted to speci- 
fied areas concentration will never be 
fully accomplished and this may be neces- 
sary in time. Many campers avoid the 
public camp ground, preferring isolation. 
This situation is handled through the 
clearing and improving of small indi- 
vidual camp sites along the main traveled 
roads and on the banks of streams and 
lakes more as a means for fire protection 
than to accommodate the camper. 

It cannot be doubted that well-stocked 
streams and lakes are among the princi- 
pal attractions to recreationists. This is 
particularly true of the week-end visitors. 
The use of the mountain waters for this 
purpose is severely taxing the ability of 
the state fish hatcheries. Their funds are, 
of course, quite limited and while much, 
indeed, is being accomplished, the impos- 
sible cannot be expected. The Bureau of 
Fisheries is affording such additional aid 
as funds and equipment permit. 

The Intermountain country is semi- 
arid in character and its people not only 
depend to a large extent on the water- 
sheds within the national forests for their 
domestic and irrigation water supply but 
on the use of the national forests for 
recreation as well. In the development 
of the national forests for recreation pur- 
poses they are, therefore, given and 
should be given due consideration. 


RECREATION DEVELOPMENT IN THE SOUTHWEST 


By M. M. CHENEY 
Assistant Regional Forester, Albuquerque, New Mexico 


~adN MARCH 4, 1915, Congress 
authorized the 
wew74 Agriculture to permit the use 
of areas in the national forests for sum- 
mer homes, hotels, stores, and other 


Secretary of 


structures needed for recreation or public 
convenience. This, in itself, constituted 
a specific call for the making of plans 
and taking of steps to meet the needs for 
recreation in the national forests. 

Recreation is not a new use of the for- 
ests. In classic days the forests were set 
aside as places of worship and recreation. 
In old England the forests belonged to 
the king and not to the people, but the 
king and his nobility used them for 
recreation, for hunting and fishing, and 
for pageants with no thought of economic 
values; and the people themselves, even 
though not privileged, used these same 
forests by night or by stealth for their 
own pleasure. The modern utilitarian 
world has come to think of forests more 
as an economic resource, but human 
kind still turns to them for recreation! 
The cities are growing more and more 
crowded, and the need for rest and 
recreation has become so great that the 
annual vacation has become a matter of 
course. 

Two schools of thought have always 
existed in the forestry movement—those 
of the economist and the naturalist. The 
economist sees in the national forests 
nothing but electric energy, and in wild 
flowers nothing but fat mutton. There 
are still a few men in the forestry profes- 


sion who insist that forestry will never 
be on a safe plane until it handles every 
problem on a dollars and cents basis. On 
the other hand, there are the idealists 
who would make every national forest 
into a park and preserve the trees solely 
for the benefit of the recreationist, the 
hunter, and the naturalist. 

Fortunately there is room in the na- 
tional forests for both the economist and 
the naturalist. The cutting of timber 
under proper regulation, insuring a new 
forest in place of the old, does not neces- 
sarily leave destruction in its trail. In 
the vast acreage of the forests there is 
room both for economic application of 
forestry methods and for the retention 
of natural conditions. ‘There is just as 
much danger today to the forestry move- 
ment in adopting a cold-blooded financial 
point of view as in over-idealism. Under 
the principle of highest use each area 
must be dedicated to the particular pur- 
pose that it best serves. Along lake 
fronts, canyons, or running streams, cer- 
tain areas will render their best service if 
preserved from all cutting. In others 
selective cutting around public camp 
grounds, summer resorts, and in scenic 
strips of varying width along forest high- 
ways will be indicated. Still others may 
be maintained primarily for wilderness 
purposes for the use of those who like to 
“lose themselves ” in the woods. 

In the fourteen national forests of New 
Mexico and Arizona, comprising what is 
known as the Southwest, are found some- 
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what exceptional recreational opportuni- 
ties. [here are extensive mountain 
ranges, rising from the southwestern 
desert and plateau regions to elevations 
of 10,000 to 13,000 feet, with rugged 
slopes extending through the woodland 
and timber types, and on above timber 
line to spots of perpetual snow. There 
are big game hunting regions, hundreds 
of miles of fishing streams, and occasional 
cold mountain lakes teeming with trout. 
In central Arizona there is a group of 
larger natural lakes, and in the desert 
type of cactus, catsclaw, and paloverde, 
are big irrigation project lakes well 
stocked with bass. Mountain drives are 
more and more coming into use by local 
residents and visitors. 

Outside the national forests, but form- 
ing part of the same picture, are the in- 
comparable Grand Canyon of the Colo- 
rado, the spectacular Carlsbad Caves, the 
Petrified Forest, the Rainbow Bridge, 
the Painted Desert, and the far-scattered 
ruins of an earlier civilization. 

Archeologically, the Southwest is the 
oldest part of the United States. Indian 
civilizations, comparable with the stone 
era, date back a thousand years or more, 
and are evidenced in such ruins as those 
around Santa Fe, the most famous of 
which are the Rito de Los Friejoles and 
Puye, and those of Arizona in the Na- 
tional Monuments of Montezuma’s 
Castle, Montezuma’s Well, Walnut 
Canyon, and the Tonto Cliff Dwellings. 
These ancient civilizations, both of In- 
dian and Spanish origin, have furnished a 
rich field for the historian and the novel- 
ist, who have done much to spread the 
lore and fame of the Southwest. 

Geologically, too, the region is un- 
usual. There are tremendous craters of 
extinct volcanoes, of which the San Fran- 
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cisco Peaks north of Flagstaff form one 
group and the southern Jemez Peaks. 
another. Varied volcanic formations sur- 
round these areas. Deep-cut canyons ex- 
pose strata after strata of various geo- 
logical ages. Sedimentary formations left. 
by ancient inland seas and oceans afford 
a field of intense interest. 

The flora and fauna of the Southwest 
are a delight to the student of nature. It 
is a region abundant in flowering plants, 
many of which are indigenous to the 
Southwest alone. Birds are plentiful, and 
deer, turkey, lion, cat, bear, and wolf as 
well as small game abound. 

The Southwest is a region of immense 
distances and few people. ‘There are no 
big cities; towns are few and far be- 
tween. There are stretches of 50 to 75 
miles on main highways without a dwell- 
ing. Local visitors to the forests may still 
be counted in terms of thousands or hun- 
dreds of thousands as compared with the 
millions from the big cities in California, 
Oregon, and Colorado who seek recrea- 
tion in other regions. “The Arizona 
mountains afford relief from the desert 
heat to the residents of southern Arizona 
and are attracting more and more visitors 
from the Pacific Coast. New Mexico 
affords the nearest timbered mountains 
for Texas and Oklahoma, and also draws 
many visitors from the cities of the East 
and Middle West. 

The development of recreational use 
in the Southwest has been relatively 
steady but slow. Thus opportunity has 
been afforded on public lands for desir- 
able plan-wise development. The Forest 
Service, in accordance with its general 
policy, has developed plans by states, by 
forests, and by recreation regions. The 
people and the press are keenly interested 
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in recreation values. An outstanding evi- 
dence of this in New Mexico has been 
the almost state-wide editorial protest 
against the sale of timber owned by the 
state itself and believed to have recreation 
value. The state and the United States 
Forest Service have therefore entered 
into a codperative agreement under 
which timber operations are correlated 
with recreation values. The State Land 
Commissioner for New Mexico with 
the approval of the Governor has an- 
nounced through the press that no 
timber will be cut except under super- 
vision of the Forest Service. In August, 
1929, a meeting of state and federal 
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officials was held in Santa Fe to consider 
future recreational development on a 
state-wide plan, using national forest 
recreation plans as a guide. 

We are finding that the users of the 
forests are their friends. Clean camp 
grounds are the rule rather than the ex- 
ception. Carelessness with fire is seldom 
traceable to forest recreationists, although 
cigarette fires sometimes occur along the 
highways from an occasional ignorant 
and careless tourist. Conservation of the 
forests and watersheds and desirable for- 
estry legislation will find their strongest 
adherents in those who know the forest 
best. 


WHAT IS THE AIM OF GAME MANAGEMENT? 


By E. L. PERRY 
New Mexico State Game and Fish Warden 


JHAT is the aim of game man- 
j agement? The answer to that 
@ question, you are apt to say, is 
very simple indeed, for wild-life con- 
servationists, from the most conservative 
to the most fanatical, have drilled the 
answer into us with the utmost consis- 
tency for these many years: The aim 
of game management is to increase the 
supply of game! 

But is it? I am afraid that we have 
been dealing with a half truth here. In- 
creasing the game supply, it seems to me, 


is only one half of game management. 
The other half consists in knowing when 
to stop the increase and in keeping it 
permanently stopped at that point. 

If conservationists had a difficult time 
inculcating the restoration idea in the 
public mind, game managers are going 
to experience even greater difficulty in 
getting the same public to embrace this 
apparently patent fact. I presume that 
there is some good psychological reason 
for this, though it is far from being ob- 
vious. A very little thought brings one 
to the realization that game animals 
differ but little from domestic species and 
that the fundamentals of management 
which apply to the one are fairly ap- 
plicable to the other. If you grant the 
soundness of that argument, then let us 
see how it can be turned to prove the 
truth of my initial statement. 

Let us suppose that you fall heir to 
10,000 acres of prime grazing land, and 
a herd of ten cows and one bull. Simul- 


taneously you also fall heir to the neces- 
sity for formulating a management plan 
for your estate. At the moment, such a 
plan presents but one aspect, to increase 
the number of cattle. Much good forage 
is going to waste and you strive by every 
means at your command to acquire a 
sufficient number of cattle to consume it. 
You save all of your heifer calves and 
invest the proceeds from the surplus males 
You shun barren 
cows and impotent bulls as the plague. 


in still more females. 


Several years have elapsed. You have 
now gotten your herd up to 250 head, 
but something has gone wrong with your 


management. Your cattle no longer come 


off the range in the fall as sleek and fat 
as they used to, and the character of the 
plant life is deteriorating. And so, draw- 
ing upon the experience of hundreds of 
generations of cattle managers, you real- 
ize that you have only just arrived at the 
real test of managerial skill; that of 
balancing the herd against the forage and 
keeping it so balanced to the end that the 
greatest possible number of animals may 
be maintained without interfering with 
the necessary biological functions of the 
plant life. And if you do not succeed in 
so balancing the twain, you will certainly 
run into no end of trouble. You will 
either waste valuable forage which might 
profitably have been turned into beef on 
the one hand, or you will destroy the 
vegetation and the land on the other. 
If this theory is true as regards live- 
stock, and I take it that no one will doubt 
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its accuracy, then there is no reason why 
it should not also be true in its applica- 
tion to wild animals. In fact we have 
very forcefully had the truth of this 
brought home to us in New Mexico dur- 
ing the past two or three years. 

In the southwestern part of this state, 
on the Gila National Forest, we have a 
very large area of mountainous country 
which, because of its latitude, elevation, 
and vegetative cover, is peculiarly adapted 
to the production of deer. The area has 
for many years been used as cattle range, 
but there has never been any other human 
occupancy of the land, and hence there 
has never been any necessity for con- 
structing roads into it. 

Before the advent of the cowmen, deer 
were quite abundant in the region, but 
so also was the mountain lion, which an 
all-wise providence introduced to keep 
the deer herd within the bounds of its 
range-carrying capacity. The mountain 
lions are almost as fond of calves as they 
are of deer, so the cattlemen set about to 
exterminate these predators. They did a 
very thorough job of it. There are no 
available statistics regarding the number 
of lions taken out of this region, but it is 
known to be enormous. Since the area 
is relatively inaccessible to hunters, the 
inevitable occurred. The deer herd in- 
creased prodigiously. 

- As early as four or five years ago the 
cattlemen in this region began complain- 
ing that their range was being overrun 
with deer which threatened to put them 
out of business. These complaints were 
very generally taken with a grain of salt 
by the public, but they became so insistent 
that in May, 1929, a party composed of 
officials of the State Game Department, 
the U. S. Forest Service, and the U. S. 


Biological Survey, made a pack trip into 
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the region to examine conditions on the 
ground. The party stayed in the region 
about a week, moving camp each day, 
and if any of them went in as skeptics, 
they came out full-fledged converts to 
the theory that game management has 
more angles than the one dealing with 
restoration. 

As stated before, the area in question 
has been used as cattle range for a long 
time, and before the advent of the For- 
est Service parts of it were pretty badly 
abused. Since it has come under the ad- 
ministration of the Forest Service, how- 
ever, the numbers of cattle have been 
slowly reduced in an effort to get them 
within the safe carrying capacity of the 
range, and the area is now very con- 
servatively stocked if cattle alone are 
taken into consideration. But in the 
meantime the deer herd has been build- 
ing up so that the effect of cattle reduc- 
tion has been largely nullified so far as 
the vegetation is concerned. 

The investigating committee, of which 
the writer was a member, made in part 
the following report upon its examina- 
tion: : 

1. The area upon which heavy con- 
centration and over-utilization of range 
occurs embraces perhaps 200,000 acres. 

2. The southern portion of the range 
is in a bad state of deterioration. The 
grama grass sod in many cases is broken 
up and will probably disappear rapidly 
under continued heavy use. Much of 
the area is now covered by senecio, 
pingue, and snake weed. On the northern 
portion the grama grass range is in better 
condition, but both the principal browse 
species, live oak and mountain mahogany, 
have been seriously injured. A high per- 
centage of individual plants of these 
stands has been killed out, which is strong 
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evidence that heavy utilization has been 
going on for many years. Pifion and 
juniper are grazed heavily on areas on 
which both livestock and deer concen- 
trate. These two species, which are ordi- 
narily of little value and regarded as un- 
palatable, are true indicators that there 
are too many animals, since they are 
grazed in many cases as high as animals 
can reach. 

3. Due to the size of the party and the 
method of travel, it was impossible to 
get close to many of the animals, but 
we were agreed that they were in only 
fair to poor condition. A number of 
very thin animals were seen. It was ob- 
vious that neither cattle nor deer were 
in as good condition as proper manage- 
ment of both classes of animals would 
justify. 

4. Some fifty head of deer were 
counted which had met death from un- 
known causes. Of these the greater num- 
ber were young animals, indicating that 
scarcity of feed and weakened condition 
made them easy prey to predators or re- 
sulted in death from starvation. 

5. While there is no known method of 
securing an accurate count of deer on the 
range, the committee, using the best 
method so far devised, estimated that 
there are 21,000 deer upon the 351,000 
acres comprising the total area under 
consideration, or an average of about 
37 deer per section. Some portions of 
the range are not so heavily populated 
as this, while other portions have a con- 
siderably greater concentration than that 
mentioned. 

Sometime previous to the examination 
of the investigating committee, the U. S. 
Forest Service had worked out a plan for 
the management of this area, which, in 
its opinion, made an equitable division of 
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2. The forest supervisor’s plan for! 
reduction of cattle on the area is an} 
admirable solution of the problem so far: 
as cattle are concerned. 

3. Immediate relief from heavy over-. 
grazing by deer is essential. This can) 
best be accomplished by continuing hunt-; 
ing on the Black Canyon Game Refuge, 
abandoning the North Sapello Refuge, se-_ 
curing increased removal through larger 
bag limits and extension of open seasons, 
and allowing both sexes of deer to be! 
killed. 

4. Inasmuch as the present state game 
laws will not permit of the change in bag! 
limits, extension of open seasons, or the’ 


the forage resource between livestock and 
game and which would bring the num- 
bers of both down to the safe carrying 
capacity of the range. To put this plan) 
into immediate effect, it would be nec-. 
essary to remove some 13,000 head of 
deer, though actually the plans contem- 
plated stringing out the removal over a) 
period of five years. 
Bearing all the facts recited in mind, | 
the investigating committee arrived at. 
fe following conclusions: | 
. The Gila deer situation is but a 

Pa of a state-wide, and indeed con- 
tinent-wide, problem in wild-life man-: 
agement. The possibility of game pro-. 
duction on a sustained yield basis depends 
on wild-life management plans properly 
executed, based on suitable regulation of 
numbers of game animals consistent with 
feed available on a given area at the sea~ 
son of greatest feed shortage. Whenever 
numbers are deficient according to this 
standard they should be increased. It 
is just as necessary that surpluses of game} 
be removed. Otherwise our natural re-; 
sources are threatened and the game: 
itself is endangered. | 
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killing of does as above indicated, partial 
relief can be secured only through the 
introduction of a larger number of hunt- 
ers so as to increase the kill of bucks. 

5. To increase hunting under exist- 
ing laws, roads must be extended into the 
area. It is suggested that the Forest 
Service and the State Game and Fish 
Commission give early consideration to 
the construction of suitable roads into 
the area. 

6. The greater portion of the area in- 
volved is within the Gila wilderness area. 
It is the judgment of members of the 
party that early consideration should be 
given by the Forest Service as to the need 
for such an area on the east of the Gila 
River, the effect of opening the area to 
hunting, and the value of roads for pro- 
tection. 

7. Due to the present range condi- 
tions and the impossibility of large in- 
crease in removal of deer by hunting, 
it is believed that control of mountain 
lions should be abandoned until adequate 
reduction in numbers of deer can be 
secured. 

8. An investigation of this character 
is greatly handicapped by the lack of sci- 
entific data on the food habits and life 
histories of the game animals concerned. 
It is further handicapped by the absence 
of reliable usable methods of accurately 
determining the number of game animals 
on the range, the proportion of males to 
females, the annual increase, and the 
quantity and quality of food best suited 
to the requirements of deer. In view of 
these facts it is strongly recommended 
that the services of a competent biologist 
be secured for an indefinite period to 
study this herd of deer. 

9. Game is dependent primarily on a 
proper vegetative cover to serve as food 
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and shelter. A suitable vegetative cover 
is obviously more important than sea- 
sons, limits, refuges, or any other form 
of artificial regulation. To obtain this, 
an aggressive campaign for a proper man- 
agement of the forest and forage is fully 
justified and should be continued and ex- 
panded in all practicable ways. As the 
vegetative cover increases in the South- 
west, wild life increases in proportion. 
The stock industry and forest produc- 
tion will be benefited directly and public 
welfare promoted by better conservation 
of soil and more effective watershed pro- 
tection. 

It has been truthfully said that there 
is no teacher like experience, though it is 
sometimes a costly tutor. It is perhaps 
fortunate that we have learned our les- 
son at the expense of so small a fraction 
of the area of our state, though it is a 
pity that we could not have seen this con- 
dition coming on years ago, since the re- 
moval of these deer is still an unsolved 
problem. ‘Though we built one road 
through this area during the summer of 
1929, weather conditions were such that 
it was difficult to travel and we secured 
only a fraction of the necessary removal 
during the past big-game season. 

One simple solution of the problem 
would be to amend our laws so as to 
give the Game Commission authority to 
increase the bag limit and extend the open 
season, in this particular area, but our 
public is apparently not ready for that 
step at present. An attempt was made 
to pass such a law in the last legislature, 
but failed. Of course the time is only 
just around the corner when it will be 
obvious to everyone that game manage- 
ment is an art which legislatures cannot 
be expected to practice successfully and 
when full regulatory powers will be 
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vested in the commissions appointed to 
administer the resource. Until that time 
arrives, however, we shall have to use 
such makeshift tools as we are able to 
devise. 

But the most serious obstacle which 
game managers will have to surmount in 
their efforts to regulate numbers of ani- 
mals within the carrying capacity of the 
ranges is public opinion. We in America 
have made such heroic efforts during the 
past few decades to build up a depleted 
game supply and have put such strenuous 
emphasis upon deficiency that we have 
totally lost sight of the fact that a nor- 
mal condition can ever obtain anywhere. 
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There are plenty of people in New Mex- 
ico today who do not believe, and who 
never will believe, that there is a surplus 
of deer in the Gila country; and that 
this phenomenon is not peculiar to New 
Mexico is witnessed by the upheavals 


which have occurred during the attempt 


to reduce the deer herd in Pennsylvania 
and on the Kaibab Plateau in Arizona. 
The wild-life conservation propagandist 
may justly view with pride the splendid 


fruits of public sentiment that his efforts — 
have borne, but to the game manager > 


of the future will fall the lot of keeping 
the pendulum from swinging to dis- 
astrous lengths. 


RESEARCH AS A BASIS FOR WILD-LIFE MAN- 
AGEMENT IN THE SOUTHWESTERN 
UNITED STATES 


By WALTER P. TAYLOR 


Division of Biological Investigations, Bureau of Biological Survey 


: the present is 
Wy widely heralded as the chemical 

©] age, a new emphasis in another 
Bald is becoming increasingly desirable 
and necessary. While man will never 
know too much about chemistry and 
physics, he apparently must give increased 
attention to biology; for in a very real 
sense the welfare of the community de- 
pends on the solution of problems of liv- 
ing matter. 


It is perfectly obvious that animals 
depend on plants. If world vegetation 
should cease to exist, the animal world, 
including man, would disappear also. Al- 
though much optimism has been expressed 
regarding synthetic food (not to men- 
tion drink), the chemist is apparently 
very far, as yet, from making the 
starches, sugars, and other foods regu- 
larly manufactured by plants and abso- 
lutely essential to animal existence. 

The propriety of careful management 
of our vast natural resources in trees, 
and all other 
beneficial plants on forest, range, and 
farm lands needs no argument. Notable 
advances in plant industry are outstand- 
ing and edifying. In animal industry, 
also, as represented by studies of domestic 
species of all kinds, much progress has 
been made. 


browse species, grasses, 


Greater emphasis needs to be placed 
upon studies of native wild life. The 
difficulty is not so much with wild-life 


projects under way but rather that there 
are too few of them. 

Concrete discussion of some phases of 
wild-life research work now going on 
or clearly needed in the Southwestern 
United States may be helpful. 

Since our agricultural area is small (in 
Arizona perhaps one per cent or less of 
the surface area of the state), our prin- 
cipal wild-life problems are those of for- 
est and range lands. These problems in- 
clude not only those of game birds, mam- 
mals, and fishes (to mention the verte- 
brates alone), but also predatory species, 
which destroy range or forest resources, 
beneficial fur-bearers, soil cultivators, in- 
sect eaters, and watershed protectors. As 
Paul G. Redington, Chief of the U. S. 
Biological Survey, has pointed out, “‘ Be- 
fore we can proceed with surety along 
regulatory and administrative lines we 
must know what the needs of these birds 
and animals are.” 


VERTEBRATE SURVEYS 


It is of first importance, if we are to 
handle adequately our wild life resources, 
to determine exactly what species of birds, 
mammals, amphibians, reptiles, and fishes 
This is 
just as necessary as it is to know the kinds 
and distribution of plants. Biological 
surveys, lists, and manuals are a basic 
necessity in any adequate program of 
handling the nation’s wild life resources 
and liabilities. 


we have and where they occur. 
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In the Southwest we are in special need 
of surveys and manuals covering the 
mammals of Arizona and New Mexico, 
the game resources of Arizona and Texas, 
and the amphibians, reptiles, and fishes of 
the entire area. 

J. Stokley Ligon has recently com- 
pleted a valuable game study of a part 
of the region (Wild Life of New Mex- 
ico, State Game Commission, Santa Fe, 
1927), while the birds of New Mexico 
have been exhaustively dealt with by 
Mrs. Florence Merriam Bailey (Birds 
of New Mexico, New Mexico Depart- 
ment of Game and Fish in codperation 
with the State Game Protective Associa- 
tion and the Bureau of Biological Sur- 
vey, 1928). A report on the mammals of 
New Mexico has been completed by the 
Biological Survey, but is not yet pub- 
lished. 


VERTEBRATE FOREST INFLUENCES 


It is obvious that animal relationships 
are among the important forest influ- 
ences. In the Southwest these influences 
include the insectivorous birds and mam- 
mals, game animals (elk, deer, bears, 
turkeys, and fishes), predatory animals 
(goshawks, mountain lions, wolves, co- 
yotes, and bob-cats), fur-bearing animals 
(foxes, beavers, and all the other fur- 
producing species), and rodents (por- 
cupines, squirrels, pocket gophers, and 
rabbits). 


DEER STUDIES 


Deer on the national forests of Ari- 
zona alone, in 1925, were estimated to 
number 49,000. Not only on the Kaibab, 
but also in lesser measure on the Santa 
Catalina and  Pinaleno Mountains 
(Mount Graham) in Arizona and espe- 
cially the Gila National Forest in New 
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Mexico, the deer problem is becoming 
acute. On the Gila National Forest the 
deer are seriously reducing the carrying 
capacity of the range over more than 
400,000 acres. Mule deer on the Kaibab 
and Gila are overabundant ; but through- 
out the remainder of their range in the 
Southwest they are scarce and in some 
localities have gone completely. In 1872 
Major Bendire’s command is reported 
to have killed 172 mule deer on hunting 
trips from Camp Lowell, Ariz., in the 
foothills of the Santa Catalina Moun- 
tains near Tucson, where at present 
none are known to exist (Mearns, Bul. 
56,.U..S. Nat..Mus.,.1907; p. rogae 
The white-tailed deer, on the other 
hand, are surplus on the Santa Catalinas 
and Pinalenos and with local exceptions 
are taking care of themselves pretty well 
over the entire southwestern area. We 
should not forget, however, that at least 
one species of white-tailed deer (Odocoi- 
leus leucurus), which formerly occurred 
in western Washington, is known to have 
become extinct in historic times. It is of 
interest, also, that Skinner (Journal of 
Mammalogy, 10: 107, May, 1929) has 
pointed out that the last white-tailed deer 
disappeared from Yellowstone Park dur- 
ing the winter of 1923-1924. This au- 
thor believes that the subspecies Odocoi- 
leus virginianus macrourus is slowly but 
surely being exterminated throughout its 
range. We must try to get all the facts. 
Nothing should be taken for granted. 


OTHER Stupies oF Forest GAME 


In many parts of the Southwest wild 
turkeys and bears are in a precarious © 
status. Careful studies of the require- 
ments for their increase are much needed. 
It is probable that investigations of their 
life histories would afford information 
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of the highest usefulness in building up 
their stock. 

Merriam’s elk, an indigenous species, 
was formerly found at least from the San 
Francisco Mountains easterly into New 
Mexico. It appears to have become ex- 
tinct about 1900. Elk from Yellowstone 
Park have been introduced in a few 
places in both New Mexico and Arizona 
and are increasing. On parts of the Santa 
Fe and Sitgreaves National Forests they 
are already becoming a_ troublesome 
problem. 


Lire Histories oF Forest RopENTS 


A good deal of work has been done 
already on the life habits of the porcu- 
pine, especially in the Southwest. This 
animal is of potential economic impor- 
tance on several million acres of forest 
land in this general region. In Arizona 
alone immediate control is needed on 
360,000 acres, according to Donald A. 
Gilchrist, rodent control specialist of the 
Biological Survey. In some places the 
animal is probably a more serious menace 
than fire or any other factor in restricting 
the distribution of our most important 
timber tree, the western yellow pine 
(Taylor, unpublished manuscript). In 
the past the destructiveness of the porcu- 
pine has apparently not been properly 
estimated. Studies have already resulted 
in the development of practicable control 
methods based on accurate knowledge of 
its habits. 

Among the other southwestern forest 
rodents the life histories of which should 
be worked out are the tassel-eared squir- 
rels, manteled ground squirrels, chip- 
munks, meadow mice, pocket gophers, 
white-footed mice, wood rats, and rock 
squirrels. In places even the prairie dogs 
and the jack rabbits invade the forest and 
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should receive attention. Several of these 
species are known to consume pine seed, 
chew on the bark of seedlings or large 
trees, and eat roots, stems, buds, or leaves. 
‘The character and extent of their possible 
services in planting seeds, cultivating the 
soil, and helping to extend the forest 
have not been adequately worked out. 


VERTEBRATE RANGE INFLUENCES 


Some of the wild-life problems on our 
grazing ranges are as urgent as any in 
the forest. Among game species affected 
in the Southwest are the pronghorned 
antelope, mule deer, and Gambel’s and 
scaled quail. The range-destroying ac- 
tivities of prairie dogs and of certain 
ground squirrels are well known. Their 
possible réle in insect destruction and soil 
preparation needs additional investiga- 
tion. Jack rabbits have a bad record. We 
need further close studies of their life 
histories for our own protection. In- 
sectivorous birds play an unobtrusive and 
often unappreciated part in grazing range 
economy. Fur-bearing and predatory 
animals also are important factors in 
range economy. 


GAME SUPPLY ON THE OPEN RANGE 


The gray mule deer * of southern Ari- 
zona and New Mexico is different from 
that of the Kaibab National Forest north 
of the Grand Canyon. It is smaller, and 
instead of being adapted to the yellow- 
pine and spruce-fir types (Transition and 
Canadian Zones), it is found in the semi- 
desert of the foothill and mesa country 
below the range of the white-tailed deer. 
The accessibility of its range and its less 
secretive habits have exposed it to more 


1The name black-tailed deer is often erro- 
neously applied to the mule deer. 
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than its share of hunting, with the result 
that its numbers are far less than they 
should be. Overgrazing of stock may 
also have played a part in its reduction. 
Outside the Kaibab and Gila National 
Forests the big problem is how to save 
and increase the mule deer where it still 
exists, and how to get its entire former 
range adequately restocked. 

The pronghorned antelope is still 
scarce or absent over vast areas in the 
Southwest where it was formerly abun- 
dant. On the other hand, readers of the 
JOURNAL OF ForESsTRY may be surprised 
to learn that in a few favorable places 
it already promises to become overabun- 
dant. In general, however, deficiency 
looms much larger than abundance in 
considering this species. 

Further research is urgently needed 
on these species of large range animals. 
We cannot hope to increase or maintain 
them as we should without a somewhat 
detailed knowledge of their relation to 
their environment. Possible conflicts be- 
tween game interests and the domestic 
livestock industry can be largely avoided 
by procuring adequate information. 

Among the most important non-migra- 
tory game birds in the Southwest are the 
quails, Gambel’s and scaled. Although 
still doing very well, quail should be 
much more abundant in certain localities 
than they now are. Thorough studies of 
these species are urgently needed. Stod- 
dard’s findings concerning the bob-white 
in southern Georgia and northern Flor- 
ida have demonstrated the value of re- 
search in the field of game-bird conser- 
vation. 


RANGE RopENTs AND THEIR 
ASSOCIATES 


Not only the prairie dogs, jack rab- 
bits, pocket gophers, and ground squir- 
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rels, represented nearly throughout the 
country, are included here, but kangaroo 
rats, pack rats, cotton rats, pocket mice, 
scorpion mice, and several varieties of 
white-footed mice are also present. 

In spite of the accumulation of increas- 
ingly valuable information by range re- 
search, there are still a number of un- 
known factors in the range-management 
equation. One of the biggest of these is 
the effect of range rodents. These native 
animals consume much forage. In some 
of our northern Arizona fenced plots, 
rodents, chiefly prairie dogs, have con- 
sumed, cut down, or prevented from 
growing, 69 per cent of the blue-stem, 
81 per cent of the blue grama, and 100 
per cent of the sand dropseed. In south- 
ern Arizona Rothrock grama and asso- 
ciated grasses in fenced plots have been 
reduced by jack rabbits and other ro- 
dents by from 35 to 81 per cent. 

Precisely how are range-destroying 
rodents related to carrying capacity, 
range revegetation, overgrazing, and site 
deterioration ? 

Certain of these rodents are in some 
degree insectivorous, the scorpion mouse 
notably so. Many are burrowers and soil 
cultivators. Shaler, in his studies of the 
geological origin of soils, concluded that 
vertebrates are more important in soil- 
making activities than earthworms or 
even ants, and that the mammals are the 
most important of all. How shall we 
handle this numerous and important 
group of range inhabitants? The de- 
mands upon research are obvious. 

Much yet remains to be learned re- 
garding the exact character of rodent 
grazing. We shall ultimately have to 
utilize much more comprehensive and 
rigorous methods than it has been pos- 
sible to apply in the past. The quantita- 
tive and qualitative effects of range use 
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by rodents, and the character and rapidity 
of recovery of vegetation following con- 
trol operations for such species as prairie 
dogs, jack rabbits, and ground squirrels, 
ought to be determined. Large sums have 
been spent by the federal government and 
the states in rodent killing, but we have 
as yet few satisfactorily exact scientific 
records of the extent and quality of range 
recovery following rodent control. 


PREDATORY CREATURES 


Much interest centers in the control 
of predatory animals. It seems clear that 
where valuable game animals or domestic 
livestock are in need of protection, the 
control of predatory creatures is not only 
fully justified but absolutely essential. 
We must have control, but we ought to 
know in greater detail the ultimate con- 
sequences of our regulatory activities. 

The habits of predatory and fur-bear- 
ing creatures and the bearing of these 
animals on game, rodents, and insects 
need elaboration. A sound basis of sci- 
entific fact should be provided, not from 
one or a few places, but from each prin- 
cipal type, and the complicated inter- 
relationships should be defined, as a basis 
for future administrative action and man- 
agement practices. 


OVERGRAZING AND WILD LIFE 


Probably no activity has been of such 
far-reaching and serious effect on plant 
life, soil, and watershed in many western 
states as overgrazing by domestic live- 
stock, native rodents, and wild game. 
Overgrazing not only affects range 
lands, but the forest also, and, of course, 
wild life is often directly concerned. It 
is unfortunate that so little attention has 
been given to wild life as a factor in over- 
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grazing, or to the effects of overgrazing 
on wild life. How can quail exist or nest 
in normal numbers on an overgrazed 
range where the herbs on which they 
feed are gone, or where proper shelter 
is hard to find? How can antelope con- 
tinue as an abundant game species on an 
area where their principal food plants 
have been destroyed and perhaps re- 
placed by unpalatable weeds? The con- 
sequences of overgrazing extend much 
further than simply to a reduction of the 
carrying capacity of an area for livestock. 
Range revegetation would probably do 
more in the long run to build up our 
valuable wild life in the Southwest than 
any combination of game laws or regu- 
lations in the absence of improved graz- 
ing practice. 


Forace Factors AND ForAGE ACRE 
REQUIREMENTS SHOULD BE DETER- 
MINED FOR RODENTS AND GAME 


Range research has properly been much 
concerned to make accurate determina- 
tion of the forage requirements for do- 
mestic livestock. By appropriate deter- 
minations of density, amount of growth, 
and palatability of perennial species of 
grass, suitable investigations of browse, 
and studies of food consumption by sheep, 
goats, cattle, or horses, the carrying ca- 
pacity in numbers of head is calculated 
for each allotment. Here enters the un- 
known factor. How can satisfactory de- 
termination be made of the carrying ca- 
pacity for livestock of a 400,000-acre al- 
lotment where there are perhaps 21,000 
deer; or a 700,000-acre tract where the 
numbers of deer are estimated to aggre- 
gate at least 30,000 head? We need 
more investigations of the forage factors 
and forage acre requirements for deer, 
elk, and antelope. 
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Or take the native rodents. What do 
we know for certain about the carrying 
capacity for livestock of a 50 square mile 
range where there are perhaps 100,000 
of the big banner-tailed kangaroo rats, 
besides many thousands of jack rabbits 
of two species, and of smaller forage- 
consuming and insect-eating rodents? 
We need to develop methods for deter- 
mining fairly definitely the forage factors 
and forage acre requirements for rodents 
of the grazing range collectively, and, 
with all the important species, individu- 
ally. In some localities the wild life and 
rodents consume much more of the forage 
than do domestic livestock. Determina- 
tion of the forage factors and forage acre 
requirements for rodents and game will 
require information on numbers of the 
animals, the amount and kind of food 
they eat under different conditions, pal- 
atability of each of the different plants 
consumed, and fairly thorough knowl- 
edge of the associated life histories of 
rodents and game. 

Much hard study over a considerable 
period of time will be needed to get all 
this information, but it will apparently 
have to be done. 


ANIMALS AND SOIL 


It has been asserted that burrowing 
rodents are a necessary element of the 
well-being of wild lands. Reference has 
already been made to Shaler’s emphasis 
on the importance in soil making not only 
of earthworms, but also of ants and 
vertebrates, particularly mammals. A 
careful study of the activities of burrow- 
ing rodents as related to soil and vegeta- 


tion would be very suggestive and 
helpful. 
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Fire AND WILD LIFE 


Fire sometimes changes the physical 
factors of site so that recovery of the 
vegetation is difficult or impossible. But 
it does more—it disturbs the whole biotic 
equilibrium. Fire not only destroys or 
drives out the living creatures from an 
area, but may largely eliminate essential 
features of their habitat, a far more seri- 
ous matter than the temporary elimina- 
tion of the individual animals. It has 
been found that rodents may not be again 
established for three years or more after 
a forest fire. Advantage is beginning to 
be taken of this fact in reforestation 
operations. Where the habitat does not 
recover, the wild life is banished for an 
indefinite period. When weeds and brush 
come in on the burned district prior to 
the return of forest the area is often 
better adapted to game life than it was 
before. 

The relationship of fire to wild life 
is intimate and important. The area of 
forest land burned annually in the 
United States is tremendous. During 
the calendar year 1928, it is reported that 
177,362 forest fires occurred in the con- 
tinental United States, and that these 
fires burned over 43,931,310 acres (Daily 
Bulletin, U. S. Forest Service, South- 
western District, September 20, 1929). 
On 81,000,000 acres of burned-over for- 
est land in this country the original 
habitat is not coming back at all. Picture 
what these figures mean in terms of wild 
life! A close study should be made of the- 
whole subject, so that we shall better 
know how to appraise the effects of fires 
on wild life and how to handle existing 
and anticipated burned-over areas. 
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LUMBERING AND WILD LIFE 


The effects of lumbering on wild life 
might be expected to vary directly with 
the completeness of cutting. We should 
have in hand, however, the “ life his- 
tories” of a number of cut-over areas so 
that we may know definitely what timber 
removal under different conditions does 
to wild game, birds, rodents, and other 
species. The study of lumbering and 
wild life would have a practical value in 
relation to natural reproduction and 
“maintenance of the forest on sale areas. 
There are already more than 228,000 

acres of cut-over lands on the national 

forests of New Mexico and 367,900 

acres on those of Arizona, entirely aside 
from those on Indian reservations or pri- 
vate holdings, figures on which are not 
available. 


Economics oF WILD LIFE 


More facts should be in hand on the 
positive or negative economic values of 
wild game, fur-bearing animals, insec- 
tivorous species, soil cultivators, seeders 

-and planters, and rodents. ‘Thorough 
study of this kind should be continued 
and be conducted cooperatively by for- 
esters, range ecologists, biologists, and 
economists following carefully projected 
and coordinated plans. 

Everybody is in theoretical agreement, 
at least, with the administration of lands 
on the principle of highest use. “ High- 
est use” is an empty phrase, however, 
unless we have the economic facts on 
which to base it. Considerable progress 
has been made in the economics of for- 
estry ; but added attention should be given 
to the economics of range lands, water- 
shed protection, soil conservation, and 


wild life. 
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THE BALANCE OF NATURE 


The biological evangelists sometimes 
exhort us not to interfere with the bal- 
ance of nature, and assert that our hope 
lies in the restoration of the original 
balance. That this is an utterly unreal- 
izable ideal is clear when we remember 
the world-wide modification of nature 
for which man is responsible. Looking 
at the problem whole, including man 
with the rest of nature, the balance, or 
at least a balance, still exists, and always 
will. Regarding it, however, from man’s 
viewpoint, the original balance is dis- 
rupted never to be restored. This is in- 
evitable and not undesirable. It has 
many compensating advantages. The im- 
portant consideration is that man admin- 
ister nature intelligently so that his wel- 
fare and that of all other useful or harm- 
less creatures in the long run will be 
promoted. 

Research must be strengthened to 
attain this objective. Competition is 
forcing the research program in business. 
International competition, likewise, is 
compelling increased expenditures for 
governmental research by all civilized 
countries. If man, as a species, means to 
move upward and onward or even to sur- 
vive in the universal struggle for exis- 
tence he must make increasing use of 
research. 

Research in the biology of forest and 
range is as urgently needed as is any other 
current phase of inquiry. Those actually 
doing research work, those having ad- 
ministrative charge of research enter- 
prises, and especially the forest schools, 
appear to have large opportunities and 
responsibilities in this field. 

Problems in forest and range biology 
are not confined to the Southwest. 


THE SUN RIVER ELK HERD 
By GLEN A. SMITH 


Assistant Regional Forester, Missoula, Montana 


SWHIS herd of elk is so named 
# because it occupies the drainage 
Bes eA of the Sun River, which joins 
the Missouri River just above the Great 
Falls of the Missouri near the city of 
Great Falls, Montana. The present 
home of the herd is largely within the 
Lewis and Clark National Forest, which 
is located on the headwaters of the Sun 
River, just east of the Continental Di- 
vide. The altitude ranges from 5000 to 
10,000 feet. 


Oricin oF Herp 


Information regarding the origin of 
the herd is somewhat cloudy. During 
the Lewis and Clark expedition large 
numbers of elk were found in the grassy 
valleys and badlands in the region of the 
Lower Sun River. Early hunters and 
explorers report very few, if any, elk 
occupying the upper reaches of the Sun 
River region. This apparently was true 
until in the late nineties when a greater 
portion of the open range land in the 
Sun River region was occupied by do- 
mestic stock. 

The earliest authentic record indicates 
that the total number of elk in the entire 
Sun River drainage numbered between 
200 and 300 head in the year 1910. The 
estimates and counts made during the 
winter of 1913 show that the herd con- 
prised approximately 1,000 head. Simi- 
lar inventories were made in 1917, 1922, 
1924, 1927, and 1928, the latest of which 


shows that there are now approximately 
4,000 head. 

One of the factors which brought 
about the rapid increases in this herd 
was the establishment in 1912 of the Sun 
River Game Preserve by the Montana 
legislature. This preserve embraced ap- 
proximately 200,000 acres of rough, 
mountainous, more or less timbered lands, 
with an abundance of ideal spring, sum- 
mer, and fall range, but with a compara- 
tively small percentage of winter feed. 
In a region such as this, lying on the 
slopes of the Continental Divide at an 
altitude ranging up to 10,000 feet, where 
snows fall early and lie late in the spring, 
areas available for winter feed are very 
limited. The Forest Service recognized 
this situation early and began studies 
to determine the location and extent of 
winter range that might be made avail- 
able for this herd of elk. 

Prior to the establishment of the game 
preserve, and prior to the thought of 
building up a large herd of elk in this 
region, sheep and cattle had occupied a 
considerable portion of the game pre- 
serve, as well as surrounding country in 
the national forest. Reduction of num- 
bers of stock was undertaken with the 
establishment of the game preserve and 
has steadily kept pace with our knowl- 


edge of the demands of this herd until. 


at present all stock are excluded from 
the game preserve and in addition from 
approximately 32,000 acres of choice 
winter range adjacent to the preserve. 
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THE SUN RIVER ELK HERD 


There is also available outside of the 
game preserve an additional area of ap- 
proximately 50,000 acres of fair winter 
range which was never used by domestic 
stock on account of the roughness of the 
topography. 


ELK ForAGE 


In the studies carried on by the Forest 
Service in connection with the Sun 
River and Northern Yellowstone Park 
herds, it was found that the elk pre- 
ferred a grassy type of range, and where 
the better grasses are in sufficient quan- 
tity the elk confine their diet very largely 
to such forage. With this particular herd 
perhaps 85 per cent of the elk’s winter 
diet is composed of grasses when the 
winter conditions will permit their util- 
ization. It is found, however, that the 
diet during the winter months is gauged 
largely by the severity of the winter 
and the condition of the snowfall. Elk 
will obtain feed in 34 to 4 feet of loose 
snow, but they may be forced to a very 
limited diet by crusted snow conditions. 

Aquatic vegetation forms a part of 
the summer, as well as the winter, diet. 
Elk have the same habit as moose in 
obtaining this class of feed. They wade 
into the shallow lakes and marshes 
shoulder deep, and plunge their heads 
beneath the surface to bring forth the 
luscious root and stem of some plant 
growing from the bottom. The warm 
springs provide green cresses during the 
winter months and these plants are ex- 
tensively eaten wherever found. 

The classes of forage may be roughly 
divided into two groups, that used in the 
months of abundance and that taken by 
necessity during the winter months. 
While these lists are not complete, they 
are representative by groups of the species 
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taken by elk in Montana during the 
two main seasons. 

Forage on the high ranges, to which 
the drift moves progressively as the sum- 
mer advances, offers a wide variety of 
vegetation for the discriminating tastes 
of these animals. Of the grasses the fine- 
leaved fescue (Festuca) is in greatest 
demand, followed closely by the coarser 
wheat grasses (Agropyron), porcupine 
grass (Stipa), pine grass (Calamagrostis), 
sedge (Carex), brome grass (Bromus), 
June grass (Koeleria), blue grass (Poa), 
Melica, Cinna, Juncus, Agrostis, Tor- 
resia, Phleum, Aira, and many others oc- 
curring in lesser quantities. Grasses make 
up the bulk of the spring and summer 
forage, but these are supplemented by 
various weeds, among which are dande- 
lion (Leontodon), mountain dandelion, 


(Agoseris), balsam root (Balsamor- 
rhiza), dogtooth violet (Erythronium), 
blue camas (Quamasia), hawkweed 


(Hieracium), Arnica, thistle (Cirsium), 
larkspur (Delphinium), Aster, Poten- 
tilla, and many others occurring in the 
particular region. 

Like domestic stock, elk require some 
of the coarser plants to balance their 
diet. To meet this need they browse 
lightly during these months on willow 
(Salix), aspen (Populus), yellowbush 


(Chrysothamnus), shrubby  cinquefoil 
(Dasiophora), snowberry (Symphori- 
carpos), rose (Rosa),  serviceberry 


(Amelanchier), alder (Alnus), inkberry 
(Distegia), sage (Artemisia), and others. 
The variety of feed used will vary with 
the ecological associations in the region 
so that the species used extensively on 
one range may be used to a lesser degree 
on another. 

With the advance of winter the more 
succulent plants disappear, and as the 
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snow deepens and increasingly less feed 
becomes available, the trend is toward the 
shrubby types of feed. During the 
autumn months the frosted weeds, tall 
larkspur, lupine (Lupinus), thistles, fire- 
weed (Chamaenerion), Aster, Arnica, 
cinquefoil (Potentilla), and other taller 
species are taken readily. During this 
period and up to the time the snow 
becomes settled and crusted the elk. usu- 
ally remain in the timber and in the 
gulches varying their diet with sedges, 
which are taken in considerable quantity, 
such grasses as are available, and browse. 

As the herbaceous vegetation on these 
areas becomes covered with snow, the 
drift is to the windswept ridges where 
the forage is still exposed. These are 
grazed very closely, the entire stand of 
vegetation being consumed. Parts of the 
herd drift to the thickets and the browse 
stringers along the creeks, often moving 
from place to place in search of feed. 
During severe winters nearly every kind 
of available browse is taken, generally 
the entire annual growth being con- 
sumed. The plants used include willow, 


sage, shrubby cinquefoil, yellowbush, 
birch, aspen, rose, serviceberry, snow- 
berry, kinnikinnik (Arctostaphylos), 


Oregon grape (Dostemon), buffalo berry 
(Lepargyraea), chokecherry (Prunus), 
low huckleberry (Vaccinium), conifer 
needles and cones, aspen bark, and the 
tough beargrass (Xerophyllum), when 
nothing better is obtainable. Such a fare 
is not sustaining and the animals rapidly 
lose in weight and strength during the 
critical months of February and March, 
when the snow is deepest and heavily 
crusted and the food supply is lowest. 
There has never been the ruthless 
killing of elk in the Sun River drainage 
that has occurred in the Northern Yel- 
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lowstone Park herd, where tooth hunters 

and meat hunters ran rampant for a 
number of years. Careful checks on the 

number of elk killed from this Sun River | 
herd show that up until 1924 the annual | 
kill was not over 150 head. The hunting | 
season of 1925 was preceded by heavy | 
snow storms which forced the elk out of | 
the game preserve, and one of the heaviest | 
kills was made in that season, amounting | 
to 637 head. In the hunting season of 

1926, 218 head were killed, and in the 

season of 1927, 316 head were taken by 

hunters. 


ANNUAL INCREASES AND UTILIZATION 


Based on estimates covering the past 
ten-year period, there is an annual sur- 
vival increase of approximately 14 per 
It appears, therefore, that an 
annual kill could be maintained at ap- 
proximately 600 head. In view of the 
fact that the available winter range in 
public ownership will not support many 
more than 4,000 head, it seems reasonable 
to maintain this herd at approximately 
this number through legal hunting. To 
bring about this desirable kill the hunting 
season adjacent to the Sun River Game 
Preserve was extended from 30 days to 
48 days, from October 15 to December 1, 
both dates inclusive. 


cent. 


LossEs 


Very little loss has occurred in this 
herd because of lack of feed, or starva- 
tion. Probably the largest loss is from 
old age, and loss in young from predatory 
animals, accidents, etc. This loss is prob- 
ably not more than 3 to § per cent annu- 
ally. Such losses are not to be considered 


alarming since 


well-managed _ stock 
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anches are subject to annual losses of 
qual percentage. 


CoNCLUSIONS 


1. The present number of elk (4,000 
1ead) is probably the maximum number 
hat can be maintained because of the 
imited winter range. 

2. The annual increase of the herd is 
round 14 to I§ per cent. 

3. Utilization should be based on keep- 
ng the herd at its present level, or an 
annual kill of approximately 600 head. 
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4. The availability of elk from this 
herd to stock other areas has very limited 
possibilities because of the inaccessible 
nature of the country and the fact that 
there are other more accessible herds such 
as the Northern Yellowstone Park herd, 
and increases from the United States 
Bison Range near Dixon, Montana. 

5. A hunting season, regulated in 
length by the Montana Fish and Game 
Commission to secure the desired annual 
legal kill, is an important feature of the 
management of this herd. 


THE PECOS ELK HERD 


By D. A. SHOEMAKER 
Inspector of Grazing, U. 8. Forest Service, Albuquerque, New Mexico 


HE PECOS elk herd that ranges 
near the head of the Pecos River 
£4 on the Santa Fe National For- 


est in northern New Mexico is the result 


of a plant made in the spring of 1915. 
The records are not clear as to the exact 
date of the plant or the number of ani- 
mals turned on to the range. It is be- 
lieved, however, that some 56 head were 
shipped in from the North Yellowstone 
Park herd in the fall of 1914 and 
wintered at the Valley Ranch. Appar- 
ently these animals were not well cared 
for since only about 47 head survived at 
the time they were placed on the range 
the following spring. The herd, which 
was very thin and weak, was released 
early in the spring before any new feed 
had started, and no doubt a heavy loss 
resulted. ‘They were wintered in a corral 
and were commencing to die rapidly 
when released. 

The Pecos herd is one of four in New 
Mexico, all of them having been started 
by plants. Elk formerly inhabited large 
areas of the mountainous portions of the 
state. The most authentic reports in- 
dicate that the last of the native stock 
was killed in about 1900 in the Sacra- 
mento Mountains. 

The original stock of the Pecos herd 
was released in the mouth of Davis Can- 
yon, two and one-half miles above Irvin’s 
Ranch, but since that time has drifted 
to higher elevations where it has estab- 
lished its range, the closest part of which 


is now some eight or ten miles from the 
Valley Ranch. 

The record as to the number of ani- 
mals in this herd for the various years 
indicates that it decreased to about 25 
in 1922 but that these numbers had in- 
creased to about 85 by the fall of 1926. 
The causes of such fluctuations in the 
numbers in the herd during the first 
II or 12 years after the plant are not 
known accurately. Undoubtedly several 
head died shortly after being turned loose 
in the spring of 1915. Also, it is quite 
well established that during this period, 


a comparatively large number of the elk — 
were killed by illegal hunting. Possibly. 
there were heavy depredations by preda- 


tory animals which, added to the illegal | 
killing, prevented the herd from increas- 


ing rapidly until the last few years. The ; 


best census available shows 85 animals in 
the fall of 1926, 135 in 1927, 175 in 
1928, and over 200 old animals in 1929 


with a 1929 calf crop estimated at some- | 


what more than 40 head. These census 
figures indicate that the adverse factors 
have been eliminated or reduced to a 
point where the herd is in healthy condi- 
tion and making as rapid natural in- 
creases as could be expected. 


The area within which the herd grazes | 


includes approximately 142 square miles 
(90,880 acres). With the increase in 
numbers of elk has come an increase in 


the territory over which they graze. As_ 


an example of this expansion of range, 
the area was extended approximately 
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21 square miles (13,400 acres) during 
the year 1928. It can be extended still 
further especially to the west of Pecos 
River, including some of the west slopes 
such as Santa Fe Canyon, without in- 
cluding additional ranches or farms. 

The Pecos State Game Refuge of ap- 
proximately 26 square miles (16,860 
acres) which lies mainly on those portions 
of Bear, Soldier, and Willow Creek 
drainages from a point two miles or so 
back from the Pecos River is entirely in- 
cluded in the elk range, as is also an area 
of approximately 5 square miles of the 
Porvenir State Refuge. Hunting of all 
kinds is prohibited on these state game 
refuges. 

The information in this article has 
been obtained largely from Forest Ser- 
vice records. Forest Ranger J. W. John- 
son spends much time in this area, his 
work in grazing supervision, timber, fire, 
and improvements taking him many trips 
each season into the elk range. Also, 
Ranger Johnson and the author made a 
trip into this range in February, 1927, 
and another in March, 1928, for the 
primary purpose of making observations 
of conditions on the winter ranges to 
determine the adequacy of the winter 
forage for the elk herd and to gather 
other data that would aid in formulating 
management plans for the herd and for 
its range. 

It was known that these animals 
grazed during the summer on certain 
choice spots of the range where there was 
an abundance of the kind of feed they 
like as well as plenty of water, and tim- 
ber and brush for protection. Little 
seemed to be known, however, of the 
range of these animals during the winter. 
it being the general opinion that the elk 
would be found when the snow is deep 
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in a few bunches in the upper country, 
going into the timber types for protec- 
tion and grazing mainly on the south 
exposures and slopes where the snow 
was shallow. If this were true, it was 
believed that winter inspections would 
offer an opportunity of obtaining a fairly 
accurate count of the elk and also of 
learning the species of native plants that 
constitute their winter forage and the 
occurrence of these plants on the range. 

Such information is essential as the 
basis for intelligently determining upon 
any adjustments needed adequately to 
provide winter feed for the game animals. 
However, on the winter trips, elk tracks 
were not seen above an elevation of about 
8500 feet where the snow on north ex- 
posures and the bottoms of the drainages 
was from 24 to 3 feet deep but where 
the south and southeast exposures were 
practically bare of snow or spotted with 
patches of snow. This was the general 
condition found on the south and south- 
east exposures from an elevation of about 
9500 feet down. It was on these bare or 
partially bare slopes that the elk were 
grazing. Six head of deer were observed 
at about the same place the elk tracks 
were seen. In fact, these upper elevations 
where the snow ranges from 3 to 4 feet 
in depth were practically deserted by all 
animal and bird life. Tracks of an occa- 
sional snowshoe rabbit rarely accom- 
panied by those of a coyote and in one 
instance by the lone trail of a small cat, 
constituted the only indication of animal 
life in all the high country traversed. 
One blue grouse was seen on the south 
side of Willow Creek which, with a small 
number of chickadees in a few places, 
constituted the winter bird population 
observed in these high areas. 
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It will be noted that these conditions 
are in considerable contrast with those 
usually encountered in countries of 
greater latitude where the native birds 
and animals must obtain their food sup- 
ply under deep snow conditions for a 
considerable period of the year. While 
the elk in the northern herds graze 
different areas during winter than they 
do during summer, the fact remains that 
their winter range usually is covered with 
a deep mantle of snow for a considerable 
period. It would appear, therefore, that 
the Pecos elk herd has considerable ad- 
vantage due to the climate in which it 
lives because of the fact that it can graze 
on portions of its range which are prac- 
tically free from snow at any time of the 
year. 

It is believed that public sentiment is 
divided as to the value of maintaining 
and of increasing the size of the Pecos 
elk herd. A large majority of the popu- 
lation of the country is composed of 
Spanish Americans who are not especially 
interested in game conservation of any 
kind, their favorable attitude toward elk 
probably being confined to the fact that 
the herd may supply an occasional carcass 
of meat. There is at present a sizable 
settlement near the west boundary of the 
elk range composed of several hundred 
men employed at a mine in Pecos Can- 
yon. It is believed that some illegal hunt- 
ing is done by these miners although the 
officials of the mining company are 
strongly for game conservation and pro- 
tection. Other residents of the general 
region, especially those who are in the 
dude ranching business, favor the elk 
herd since it represents an added attrac- 
tion to their guests. 
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No local game protective association | 
or other organization has taken any spe- 
cial interest in this elk herd. } 


b 


Practically the entire range of these 
elk is used also by domestic livestock, 
portions of the area being grazed by 
cattle and other portions by sheep. The | 
use by domestic livestock is confined, | 
however, to a rather short summer sea- | 
son, the cattle going onto the ranges not 
earlier than June 1 and the sheep about 
July 1, all of them coming off the forest | 
in early fall. 

Because of the fact that some of the | 
forage on these ranges is of such char- 


acter that it is palatable to both cattle 


and elk, and to a lesser extent to both 
sheep and elk, there is more or less con- 
flict between the game and domestic ani- | 
mals in the use of the range. To date, 
this conflict has been reflected primarily 
in the fact that it has been necessary to 
insure sufficient forage for the elk on 
some of the choice summer units by ad- 
justments in cattle grazing. This has 
taken the form of small reductions in the 
number of cattle permitted to graze on 
some of the allotments. Also, the sum- 
mer elk forage has been further pro- 
tected on local areas by keeping salt for 
cattle off from them. This reduces the 
amount of cattle grazing on these areas 
but does not decrease their use by elk. 
These animals use the salt that is put 
out for cattle but apparently go con- 
siderable distances for it-and then back 
to the choice parts of their range instead 


of remaining in the vicinity of the salt 


as cattle do. 

If the numbers of elk continue to in- 
crease and the area of their range expand, 
this conflict between game and cattle is 
going to become more acute and wide- 
spread. Probably also conflict will de- 


velop between the elk and the sheep. Un- 
doubtedly there is a place on this range 
for both game and domestic livestock. 
Therefore, proper management of the 
area will safeguard the interests of estab- 
lished cattle and sheep producers as well 
as those of the game conservationist and 
the hunter. 

This 90,000-acre range, occurring as 
it does on the very headwaters of the 
Pecos River, constitutes a very important 
and valuable watershed. While part of 
this watershed has a very good protective 
cover of forests, by far the bulk of the 
protective vegetation is composed of 
herbaceous plants and small shrubs, 
‘nearly all of which are more or less 
palatable to game animals and to domestic 
livestock. Therefore, there is a close 
relationship between the use of the area 
for grazing and its value as a watershed. 
The range must be maintained in good 
condition not only to supply the grazing 
animals with the proper quality and 
quantity of range feed but also to keep 
intact the very essential vegetative stand 
as a protective cover to the watershed. 
Conservative grazing use by all classes 
of grazing animals necessarily must be 
assured. Furthermore, if the herd is al- 
lowed to increase beyond proper bounds, 
the range will be extended to include a 
number of ranches and small farms 
which undoubtedly would result in con- 
siderable damage to growing crops of 
various kinds and also to stacked hay. 

It is believed the recreational value of 
these animals is more assumed than real. 
Few people see any of the elk. However, 
the fact that there are elk in this region 
undoubtedly is more or less of a drawing 
card to the city dweller and the eastern 
dude, and probably an occasional party, 
especially on pack trips during the sum- 
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mer, sees some members of. this herd. 
The fact that there are elk in the country 
and that there is a chance of getting a 
glimpse of them is some lure to the vaca- 
tionist and probably is the dominant in- 
centive for some of the trips that are 
taken into the elk range. 

It is difficult to estimate the monetary 
value that should be placed on these ani- 
mals. Undoubtedly there is such a value 
since the meat of elk is palatable and 
since especially the mounted heads have 
more or less intrinsic value as ornaments 
and trophies. Also some revenue would 
accrue to the state when the numbers 
increase to a point where some hunting 
can be allowed, since undoubtedly a 
good many sportsmen would be willing 
to pay a sizable license fee for the 
privilege of killing an elk. 

While, as indicated, there undoubtedly 
will be a surplus in this elk herd at some 
future time over and above the numbers 
that the range can be expected to sup- 
port without causing undue encroach- 
ment upon potentially conflicting in- 
terests, it is believed the most practical 
way of disposing of the surplus would be 
by hunting. It is thought the possibility 
of using the surplus for transplanting to 
other areas would be precluded by the 
difficulty and cost of capturing these ani- 
mals, the expense probably being greater 
than that of capturing and shipping ani- 
mals from one of the Yellowstone herds 
where there are large numbers of excess 
and where it is understood facilities for 
trapping are in existence. 

The present range of the Pecos herd 
varies in elevation from a little below 
8000 feet to approximately 12,000 feet. 
This area includes some rough, moun- 
tainous country, but the portions used 
by the elk are from easy to moderately 
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rough topography, considerable areas of 
comparatively level and smooth mesas 
occurring between the larger drainages. 
The area, as a whole, is very well watered 
with springs and running streams. 

The forage types closely coincide with 
the several timber types with the addi- 
tion of expanses of high mountain parks. 
The latter occur usually at the elevation 
of the spruce type and continue on up 
above timber line to the highest country 
on the range. 

The summer range of the elk occurs 
mostly in the spruce type with its small 
meadows and large intervening parks, in 
the aspen type, and in the mixed-conifer 
type, mostly of western yellow pine and 
Douglas fir. 

The spruce type over large areas is 
practically waste range for any class of 
grazing animal although there usually is 
a small amount of weeds and grasses as 
an understory. The heavy spruce is in- 
terspersed with narrow parks or meadows 
which supply a considerable amount of 
forage. The meadows often contain 
browse in the form of alpine willows 
which, together with the succulent 
sedges, rushes, and several herbs, sup- 
ply a considerable part of the forage 
for the scattered bunches of elk that are 
found in the upper elevations. 

These high parks naturally are char- 
acterized by the Arizona and Thurber’s 
fescue grasses with which are found blue 
grass, brome grass, tufted hair grass, 
sedges, and such weed species as vetch, 
iris, geranium, and cinquefoil. Past abuse 
of some of these parks, especially on such 
areas as the Hamilton Mesa, has largely 
killed out the big species of fescue which 
under the more conservative grazing of 
the past few years have been or are being 
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replaced especially with a small species 
of fescue grass. | 

The mixed-conifer type, while not of 
high carrying capacity for grazing ani- 
mals, contains a sparse stand of various 
weeds and grasses, mainly such plants as 
geranium, asters, pea, vetches, yarrow, 
and blue, June, and porcupine grasses. It 
is believed the elk graze in this type to 
a considerable extent since the timber 
affords good protection and the succulent 
herbaceous growth under the conifers is 
eaten during the summer season. | 

The aspen type covers a comparatively 
large area and furnishes the most varied 
composition of forage of any in the 
region. The more open aspen types 
abound with such grasses as brome, 
wheat, and blue, with vetches, and with 
such herbs as geranium, pea, vetch, mea- 
dow rue, thimbleberry, and several species 
of small shrubs such as snowberry, cur- 
rant, and gooseberry. 

The browse or woodland type occur- 
ring at the lower elevation of the range 
constitutes primarily the mid-winter 
range of these animals. This type in 
many places is characterized by the de- 
ciduous Gambel oak which is valuable 
forage for elk, both the leaves and cur- 
rent stem growth being utilized, as well 
as the mast of the large acorns which 
usually occur each year in considerable 
abundance. The mountain mahogany 
of this type represents another valuable 
game forage for winter use. This species 
is palatable to domestic livestock also but 
has not been materially damaged from 
overgrazing, probably because the areas 
in which it occurs are grazed moderately 
during the summer by cattle and during 
the winter by elk and deer. Such small 
shrubs as snowberry and currant make 
up some of the winter elk feed. Also, in 
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this type occur a number of herbaceous 
species largely composed of feather, 
brome, 3-awn, porcupine, and mountain 
Muhlenbergia grasses, and several annual 
_ and perennial weeds. 

While the above descriptions indicate 
in a general way the types of range and 
forage used by the Pecos elk at different 
seasons of the year, it must be recognized 
that our information as to the value of 
the different native species of plants for 
elk and the quantity required is very 
meagre and is based upon rather limited 
observations. 

Because of the fact that this elk herd 
-can drift during the winter to areas 
adjacent to the summer ranges where 
it can get out of the snow on to warm, 
south exposures that support a class of 
forage suitable to winter use, it is doubted 
_that it will be necessary to supply supple- 
mental feed in the form of hay or con- 
centrates during the winter season as 
long as the stocking of the range is held 
within its sustained carrying capacity. 

It is believed that extensive areas in 
New Mexico where elk should be main- 
tained as a part of the big-game supply 
are very limited in number. Under the 
present settlement and development of 
the country, we cannot expect to have 
an elk supply as to numbers or distribu- 
tion that in any way approaches the 
natural state as it was before occupation 
of the country by the present races and 
nationalities of men. Especially do agri- 
cultural communities and lands have a 
direct relationship to the satisfactory 
establishment and maintenance of elk 
herds. These animals may cause serious 
damage to growing and cured crops 
which may result in much greater eco- 
nomic loss than all of the values that 
possibly could be placed upon the elk. 
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In the case of the Pecos elk herd, it 
is believed some plan should be applied 
that will restrict the herd to numbers 
that the range will support indefinitely 
without causing material or unbalanced 
damage to conflicting interests. While it 
is not believed this herd is of such size 
as yet that its increase should be held in 
check, undoubtedly it is highly desirable 
that more careful studies be made to de- 
termine the extent to which the herd 
should be allowed to develop. When 
this point is reached, it would appear that 
opening of the hunting season, by the 
issuance of a limited number of permits, 
would be the most satisfactory way of 
restricting the numbers of the elk. Pres- 
ent knowledge of conditions indicates 
that somewhere in the neighborhood of 
400 head would be the maximum size to 
which the herd should be allowed to in- 
crease. Upon the basis of per cent of in- 
crease during the past three or four years, 
this sized herd would allow the killing 
of approximately 80 head per year to 
maintain it at 400 head. This number 
probably would be sufficient to meet the 
legitimate demand of hunters for some 
time to come. 

This brief description of the conditions 
surrounding the Pecos elk herd may give 
some conception of the situation but un- 
doubtedly leaves the impression that con- 
siderable basic information is lacking that 
would be essential to the formulation and 
application of an intelligent management 
plan. I have attempted to emphasize this, 
since here is a sample showing the dearth 
of information on the life history of the 
elk where it has been transplanted in 
this region including especially its for- 
aging habits with particular attention to 
the quality and quantity of native forage 
that is essential for the proper main- 
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tenance of elk. We need information not 
only as to the outstanding conditions on 
big game ranges of the state, including 
elk, antelope, and deer, as a basis for 
prompt administrative action looking 
toward the solution either of understock- 
ing or overstocking problems, but also we 
need a large amount of research which 
would develop fundamental facts neces- 
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sary to the intelligent handling of the | 


game and game range problems of this 
region. This scientific 


but also with the native vegetation which 
is the real basic resource upon which the 
production of range animals in the South- 


west depends, including game animals | 


and domestic livestock. 


investigation | 
should deal not only with the animal side | 


THE SITGREAVES ELK HERD 
By PAUL H. ROBERTS 


Forest Supervisor, Sitgreaves National Forest 


faa PaWE HERD of elk ranging on 
oe ae the Chevalon District of the 
es ed Sitgreaves National Forest and 
the southeastern portion of the Coconino 
National Forest, generally known as the 
Sitgreaves elk herd, sprang from a plant 
made in February, 1913. Through the 
efforts of the Elks’ Lodges of the State 
of Arizona, which financed the project, 
83 head from the Northern Yellowstone 
herd were shipped to Winslow, Arizona, 
from Gardiner, Montana. In regard to 
the transportation and the handling of 
the elk after leaving Winslow, a letter 
of August 25, 1913, from former Super- 
visor Jennings of the Sitgreaves Forest 
to the District Forester at Albuquerque 
has this to say: 


“ Ranger Hughes reports the follow- 
ing facts in regard to the elk which were 
recently imported from Yellowstone 
National Park and liberated on the 
Chevalon District: 

“The elk were hauled out from 
Winslow in crates and in transit from 
Winslow to the corral at Creswell’s 
-ranch (Cabin Draw), where they were 
held, four head died and five got free, 
having broken the crates and jumped 
out. The others were held in the corral 
at Creswell’s ranch from the afternoon 
of February 19 to the afternoon of 
February 21. During this time they 
were fed approximately 3,500 pounds of 
hay. The man who had the matter 
in charge had planned to secure hay 
for several weeks, but was prevented 
from so doing by the deep snow which 
fell after the first load had been brought 
in. During the time they were fed, four 
elk died in the corral, leaving from the 


83 which were shipped from Yellow- 
stone, 70 head, which were turned loose. 
After being turned loose, the elk were 
not herded as previously reported. 

“The following numbers of elk have 
been seen in the localities mentioned up 
to date: 

“Ranger Hughes saw seven between 
Beaver Canyon and Turkey Canyon. 
Three head have broken into Thomas E. 
Dye’s pasture between West Chevalon 
and Alder Canyons and are reported to be 
still there. Three head, with two young 
calves, are ranging near Weimer’s ranch, 
on Chevalon Canyon. Five head have 
been seen near the Miles Ranger Station, 
northeast of Heber. A few are said to 
have been seen near Flagstaff. Several 
have been seen in Cabin Draw below the 
corral, and also a few on the east side of 
Willow Creek. Jose Duran reports that 
a man in the employ of Geo. H. Wilbur 
saw seven in the vicinity of Long Tom 
Canyon.” 


It would appear from these reports 
that the elk scattered over a large terri- 
tory within a very short period. Miles 
Ranger Station is some 30 miles from 
Cabin Draw, Long Tom Canyon 20 
miles, Beaver Canyon 15 miles, and Flag- 
staff 70 miles. Ranger Hughes estimated 
that by August, 1913, 50 per cent of the 
herd was permanently located on the 
Chevalon District. 

The limits of the range of the herd 
do not now extend as far as the points 
to which small bunches originally scat- 
tered. Their main range at present is 
from approximately General Springs 
Canyon on the Coconino Forest to 
Chevalon Canyon on the Sitgreaves For- 
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est in an east and west direction, and 
from the Rim of the Colorado Plateau, 
which forms the south boundary of the 
Sitgreaves and Coconino Forests, to the 
north boundary of the Sitgreaves Forest 
in a north and south direction, forming 
a triangular-shaped area with the summer 
range along the Rim of the Colorado 
Plateau on the Coconino and Sitgreaves 
National Forests and the winter range 
along the north boundary of the Sit- 
greaves Forest. "The area embraced 
within these boundaries is around 300,000 
acres. 

Reports are occasionally heard of elk 
in remote places. In 1922, 11 head were 
reported as wintering in the vicinity of 
Los Burros Ranger Station on the Sit- 
greaves Forest, 80 or 90 miles from the 
elk range. One is reported as having been 
seen near St. Johns about 30 miles north- 
east of Springerville, and there are other 
reports in regard to a few having been 
seen south and west of the White Moun- 
tains, 80 or 100 miles from Cabin Draw. 
One small herd of about 10 or 15 head is 
apparently permanently located in the 
vicinity of the Ramer Ranch below the 
Rim of the Colorado Plateau, which 
would be about 15 miles from the eastern 
extremity of the summer range of the 
main herd. One small herd summers 
annually in the vicinity of the Wilbur 
Ranch, which is about 5 miles east of the 
summer range of most of the herd. 

The region within which these elk 
were liberated is one which seems par- 
ticularly suitable as elk range. Topo- 
graphically, the area lies along the south- 
eastern portion of the Colorado Plateau, 
the southern extremity of which is known 
locally as the “ Rim.” Geologically, the 
Rim is supposed to be a great fault. On 
the south it breaks precipitously from 
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1,000 to 2,000 feet to the Tonto Basin., 
On the north the slope is gradual to the: 
Little Colorado River, with a more or’ 
less rolling topography, broken by can- 
yons heading at the rim and rapidly be- 
coming deep, with rough, precipitous; 
sides. Fortunately, this particular area 
is also one of the best-watered portions: 
of the Colorado Plateau, practically all! 
of the main canyons having permanent: 
water. There are also several small shal-- 
low lakes which hold water during most : 
of the year. 

The region is very sparsely inhabited.. 
The elevation of the winter range along 
the north boundary of the Sitgreaves For- 
est is from 6,200 to 6,700 feet. It seems; 
a peculiar circumstance that, although the; 
south slope of the Rim supports a variety 
of excellent browse and herbaceous for- 
age and has a comparatively mild climate, 
the elk have never utilized it except in} 


limited numbers as a winter range, but 
have preferred to migrate for the winter 
to the rolling country on the north. The 
fact that the-area is well adapted as an 
elk range is indicated by the fact that the: 
herd has apparently thrived, the esti-. 
mated numbers at present being any-: 
where from 800 to 1,200 head from a: 
beginning of 75, counting the 5 which 
escaped in transit to Cabin Draw. About: 
1925, Ranger Baldwin counted one 
bunch of about 80 head, 35 of which 
were calves. 

The game laws of the state have given 
the herd total protection from the be- 
ginning. While there has been some. 
poaching, this, from all indications, has 
not been of enough importance to ma- 
terially affect its welfare. | 

A great deal of work on predatory. 
animals has been done in this region by. 
the U. S. Biological Survey and the elk 
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are not especially endangered from this 
‘standpoint, although a few are killed 
annually by lions. From time to time 
bulls are found which have been killed 
‘by tooth-hunters, but not over a half 
dozen such instances have been reported. 
The most serious instance of this kind 
was the finding during 1922 of 14 head 
‘in one bunch which had apparently been 
slaughtered for their teeth. 

The sentiment among sportsmen is 
very generally in favor of perpetuating 
the elk. As several members of the Win- 
slow Game Protective Association assis- 
ted in making the original plant, this 
association takes a particular interest in 
the herd and will be actively behind any 
‘needed measures for its proper protection 
and management. 

The area grazed by the elk herd is also 
used by domestic livestock. Correlation 
of the grazing of domestic livestock and 
game will be considered in a management 
plan to be formulated subsequent to an 
investigation of the herd which it is pro- 
posed to make during the winter of 
1929-30. 

The value of the herd from the recrea- 
tion standpoint should materially increase 
in the future, as, under present plans, a 
road to be constructed along the Rim of 
the Colorado Plateau will open up this 
area of great scenic grandeur, which at 
the present time is known only to the 
hardy few who deviate from the beaten 
path of filling stations and hot-dog stands. 

The summer range used by the elk lies 
within the yellow pine type, varying in 
elevation from about 6,500 feet to 8,400 
feet, while the winter range is in the 
woodland type, consisting of juniper and 
pifion. The principal forage species are 
mountain bunch grass (Muhlenbergia 
gracilis), pine grass (Festuca arizonica), 
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beardless bunch (Blepharoneuron tricho- 
lepsis), wild oats (Bromus sp.), blue 
stem (Agropyron smithii), and several 
species of sedges in the open parks and 
draws. The browse on the summer range 
consists principally of Gambel oak, with 
some locust (Robinia neomexicana), 
aspen, willows, maple, ceanothus (Cean- 
othus fendleri), and, on dry exposed loca- 
cations, some quinine bush (Cowania 
stansburiana), mountain mahogany, and 
skunk bush (Rhus trilobata). On the 
winter range, the principal forage grasses 
are blue grama, side oats grama (Bou- 
teloua curtipendula), blue stem, Texas 
timothy, three awn, and a variety of 
minor species. “The browse consists 
chiefly of quinine bush, with some moun- 
tain mahogany, skunk bush, algerita, ser- 
viceberry, chamisa, live oak, and a few 
other species. A variety of weeds furnish 
considerable forage on both the summer 
and winter range. 

The elk, during the summer months, 
feed to a great extent in the heads of 
drainages and the rougher portions of 
the range, which are lightly used by do- 
mestic stock and which have an ample 
supply of forage of both grass and browse 
species. From all indications, these ani- 
mals subsist to a great extent during the 
summer on the browse and succulent grass 
or grasslike plants. During the winter, 
they browse heavily and quinine bush 
furnishes the greater part of their sub- 
sistence. There is an ample supply of 
forage for both summer and winter needs 
of the animals without supplementing 
their natural feed. Some provision should 
be made, however, for adequate salting, 
as there are no natural salt licks on the 
area. Therefore, any plan of manage- 
ment for the herd should provide for salt- 
ing, which would be a comparatively easy 
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matter as salt could be taken to many 
parts of the range by motor trucks. 

In view of the fact that this elk herd 
is apparently thriving and _ increasing 
rather rapidly in number, plans for man- 
agement must necessarily take into con- 
sideration the proper sized herd and, 
in connection with this, the necessary 
measures for its maintenance. This will 
be primarily a question of keeping the 
herd down to a suitable size rather than 
one of building it up. The most apparent 
means of meeting this problem would 
seem to be suitable laws providing for 
regulated hunting. The herd might also 
furnish some stock for distribution, but 
the demands upon it for this purpose as 
far as can now be foreseen would be very 
slight. 

A plan of management would also 
necessarily take into consideration the 
relation of the herd to the grazing of 
domestic livestock and the desirability of 
a definitely defined refuge; providing for 
adequate summer and winter range which 
will meet future needs. 

An investigation of the herd and its 
range was made by Major Goldman of 
the U. S. Biological Survey, assisted by 
the U. S. Forest Service, in the fall of 
1919 and during the winter and summer 
of 1920. The size of the herd at that 
time was conservatively estimated to be 
around 300 head. The objective as to 
the numbers to be reached and main- 
tained was placed at 1,000 head. It is 


believed this objective has been accom- 
plished. 
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A game refuge was also outlined which) 
would include both summer and winter’ 
range and which it was estimated would! 
provide for 750 of the proposed 1,000) 
head, together with the then intensity’ 
of domestic livestock grazing. This ref-- 
uge has not been set aside and there: 
is a question furthermore in view of the: 
increase in the herd as to whether a refuge? 
is a necessary factor in its management. 

At the time of Major Goldman’s in-: 
vestigation there was some question as to) 
the stability of the winter range because? 
it was within a railroad land grant area) 
and the alternate sections were privately’ 
owned. This question has now been re-; 
moved by the acquirement of these alter-- 
nate sections by the government through 


exchange. 

Since it is believed the herd has nom 
attained a size closely approximating the 
objective previously recommended, a fur- 
ther investigation is being planned for the 
winter of 1930. The agencies which will 
be primarily concerned in this investiga- 
tion are the State Game Department, 
the U. S. Biological Survey, and the: 
Forest Service. The Elk’s Lodge of! 
Winslow, interested stockmen, and the: 
State Game Protective Association will 
also probably participate. The purpose: 
will be to determine closely present num-- 
bers and the condition of the range. As} 
a result of the investigation, it is intended} 
to formulate a plan of management for: 
the perpetuation of an elk herd of pos-- 
sibly 1,000 head. 


THE ROOSEVELT ELK 
CERVUS ROOSEVELTI MERRIAM 


By E. N. KAVANAGH 
Assistant Regional Forester, Portland, Oregon 


‘WHE Roosevelt elk, often spoken 
f of as the Olympic elk from its 
habitat in the Olympic Penin- 
sula in northwestern Washington, is one 
of the largest and finest mammals of the 
North American continent. Biologically 
speaking, the elk family is not represented 
in North America by any of the species 
generally so called. The American elk 
‘is a true deer. This error in nomencla- 
ture is easily adjusted in the minds of 
laymen by calling the American animals 
American elk, or perhaps less successfully 
by using the Indian name, wapiti. 

‘The Roosevelt elk belongs to the order 
Artiodactyla, family Cervidae, and genus 
Cervus Linnaeus. The first specimen 
sent to the National Museum about 1897 
was immediately recognized by Dr. C. 
Hart Merriam as a new variety which he 
designated roosevelti in honor of his 
friend, Theodore Roosevelt. 

Though larger of bone and body than 
his cousin in the Yellowstone region, the 
most distinguishing characteristic of the 
Roosevelt elk is his antlers. Ordinarily 
of somewhat smaller spread than those 
of the Yellowstone variety, they more 
than make up for any loss in that respect 
by their massive size and majestic pro- 
portions. Generally they seem more in 
proportion to the rest of the body than 
with other members of the deer family. 
The light grayish body, deep dark-brown 
cape, majestic antlers with grayish-white 
points, of a Roosevelt bull elk standing 
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at attention in his native habitat cannot 
help but arouse the admiration of even 
blasé travelers familiar with the larger 
members of the animal kingdom. He is 
known as the King of the Olympics, and 
he looks the part. 

The Roosevelt elk fits admirably into 
the natural color scheme of his habitat. 
Most of the native rock of the Olympics 
is of a deep dark-brown color, with here 
and there dead trees, broken branches, 
and scattering rock fragments which vary 
the coloring in the background of the pic- 
ture. Against such a background the 
Roosevelt elk furnishes one of the finest 
examples of protective coloration among 
the larger animals that North America 
can produce. Either standing up or lying 
down among the trees, his neck and head 
are not noticeable even at short range. 
His antlers are indistinguishable from the 
small limbs and brush, and the rest of his 
body closely resembles the silvery-gray, 
weather-beaten color of dead trees, 
stumps, or logs. 

The range of the Roosevelt elk is now 
restricted to the Olympic Peninsula, but 
‘at one time may possibly have covered a 
larger territory to the south along the 
Pacific Coast, and even into Oregon. 
This is borne out by the finding of old 
antlers and other comparable evidence in 
these localities. 

The huge mass of the Olympic Moun- 
tains, rising rapidly from sea level to an 
elevation of 8,000 feet, dominates the 
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northwestern corner of the state of 
Washington. ‘This mountain range, 
thrust up from the floor of the Pacific, 
guards Puget Sound on the southwest, 
and stands directly in the path of storms 
bred inside the giant curve of the Aleu- 
tian Islands where the warm waters from 
the Japanese Coast mingle with the ice- 
cold current from Behring Sea. These 
storms travel in a general southeasterly 
direction, following a course that brings 
them inland near Vancouver Island and 
the entrances to Puget Sound. When 
these storms move inland, part of the 
heavier moisture-laden clouds strike 
against the glacier-crowned slopes of the 
Olympics. The resultant change in tem- 
perature causes the unusual precipitation 
of 116 inches, or more, on the west slope 
of the mountains. The precipitation 
gradually decreases on the eastern slope 
to as low as 19 inches at some Weather 
Bureau stations. This heavy precipita- 
tion, which is spread fairly uniformly 
throughout the larger portion of the area, 
has produced a wonderful stand of tim- 
ber and a dense understory of brush. For 
the forested area of a little over one mil- 
lion acres on the Olympic National For- 
est which covers the higher portions of 
the Olympic Range, the best available 
estimate of the timber stand is 27 billion 
feet. Lordly cedars and majestic firs, 
with associated species, and under these 
an understory of devil’s club, salmon- 
berry, thimbleberry, salal, willow, alder, 
and maple, together with the ever-present 
ferns, constitute a veritable jungle that 
makes up the winter range of the Roose- 
velt elk. On logs and rocks, and over 
the ground generally, is a thick growth 
of moss which makes a soundless floor i 
the dim aisles of the forest. 

The eastern side of the range does not 
have the dense understory that char- 
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acterizes the western slope, but did never-_ 
theless produce almost equally as good a 
stand of timber. At the higher elevations 
in the mountains are numerous alpine 
meadows which produce a variety of wild 
flowers and grasses. A majority of the 
elk population of the Olympic Peninsula 
summers in these high alpine meadows, 
returning to lower elevations in the 
dense timber as winter advances and the. 
upper elevations are covered with snow. | 

In recent years some of the elk have | 
migrated during the fall and winter into 
the cut-over areas in the southern por- | 
tion of the Peninsula, probably into range 
formerly used by them but in which they | 
had not been seen for many years. This | 
change in migration is due to the fact 
that the elk, which at first stayed in the 
less accessible country as settlement oc- 
curred at the lower elevations, have be- 
come familiar with man and less afraid 
of him and the noises of civilization. 


There is little of record, legendary or 
otherwise, regarding the early history of 
the Roosevelt elk. Early settlers in the 
Peninsula, of which there were com- 
paratively few until recent years, as in | 
other regions killed for the family larder - 
and wasted not. Having but few natural | 
enemies, the elk increased on some water- 
sheds to beyond the carrying capacity of 
the ranges they had grazed. To a large 
extent nature took care of this situation 
by killing off the older and weaker ani- 
mals. However, as the adjacent territory 
became more thickly settled, the elk were 
prevented from using their former winter 
ranges in the low country and were 
forced to remain in the less accessible 
parts of their range where the food sup- 
ply was smaller, and the inevitable in- 
crease in death loss occurred. 

For many years there has been a closed 
season on the Roosevelt elk, and there 
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have been comparatively few records of 

violations of the law protecting them. 
Some four or five years ago a number of 
elk were killed by tooth hunters, but an 
aroused public sentiment at that. time 
apparently served to prevent further 
losses from this source. An occasional 
trophy hunter cannot resist the tempta- 
tion when opportunity offers, but such 
violations are comparatively rare. 

For some unexplained reason the larger 
predators did not inhabit the Olympic 
Peninsula. Bear, deer, and many other 
mammalia flourished, but the cougar, the 
wolf, and the coyote were few in number 
and apparently caused but little loss to 
the elk herd. Of recent years the coyote 
has extended his range into the Olym- 
pics, and is now becoming more numer- 
ous, though up to ten years ago he was 
scarcely known in the Peninsula. 

Disease, old age, and occasional seri- 
ous epidemics of ticks and lice, the last 

two probably the result of congestion, 
have been the principal natural sources 
of loss to the elk herd. 

Losses vary with the years, hard win- 
ters taking the usual heavier toll. After 
some of the easier winters of the past 
eight or ten years comparatively few 

dead animals were found, apparently 
even less than the expected normal loss, 
considering the estimated numbers. 
Much publicity has been given at times 
to apparently heavy losses noted by cas- 
ual or infrequent visitors to the Olympic 
Peninsula in the spring following a hard 
winter. On investigation these losses ap- 
parently were concentrated in a few 
overgrazed areas and did not cause any 
serious reduction in numbers, considering 
the whole elk population. 

In 1909 the Mount Olympus National 
Monument was established for the pri- 
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mary purpose of protecting the Roose- 
velt elk. No provision, however, was 
made for an administration that would 
insure the purposes for which the monu- 
ment was established. To a large extent 
the intended benefits have not been 
brought about. Of more recent years, 
friends of the Roosevelt elk and far- 
seeing sportsmen have united in an effort 
to secure the establishment of game 
refuges so that the future of the elk will 
be assured throughout the seasons. There 
is practically no poaching within the con- 
fines of the national monument, as it is 
entirely surrounded by national forest 
land; but there is always the chance for 
slaughter of the animals in the lower 
country, and particularly so now that 
they are beginning to migrate into the 
cut-over areas. 

Public sentiment in the state of Wash- 
ington is very strongly in favor of the 
elk. Any attempt to provide by legisla- 
tion for legalized reduction in numbers 
through hunting has been vigorously op- 
posed. Several attempts to provide for 
an open season subsequent to reports of 
heavy losses have 
fought, especially by members of the Elks 
Lodge and others interested in the fauna 
and flora of the Olympic Peninsula. 
They have refused to recognize that on 
some of the watersheds the normal win- 


been strenuously 


ter range is being badly overgrazed, and 
the elk herd would be benefited by re- 
duction in numbers. The fear has ex- 
isted that needless slaughter would occur, 
if an open season was established, since 
the elk, which have not been bothered for 
years by man, are not particularly afraid 
or even difficult to find. The fact that it 
was proposed to limit the number of li- 
censes and closely supervise the hunters 
did not appeal to these lovers of the elk 
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as sufficient safeguards. Consequently 
over a period of several years efforts to 
solve the elk situation in the Olympic 
Peninsula in a systematic and business- 
like way have met with defeat. There 
is, however, growing recognition of the 
fact that something must be done, and 
experiences in other regions with limited 
licenses and careful supervision are serv- 
ing to dissipate the fears that have been 
held regarding the future of the Roose- 
velt elk. It is now hoped that this situa- 
tion will be gradually corrected, and the 
number of elk restricted to the carrying 
capacity of the ranges available to them 
both summer and winter. 

The Roosevelt elk, perhaps because 
they did not have the opportunity of their 
eastern brethren, have not caused any 
particular damage to any interest. Here 
and there some damage has been caused 
by elk breaking into fields or gardens on 
homesteads located well back on the 
drainages of streams, but ordinarily one 
hears but little of depredations by Roose- 
velt elk. There is little or no doubt, how- 
ever, that they would be fully as destruc- 
tive as the elk transplanted from the Yel- 
lowstone to various sections of the West 
if opportunity and conditions permitted. 
It is doubtful if for many years to come 
there will be any appreciable increase in 
settlement in the region inhabited by the 
Roosevelt elk, and under these circum- 
stances it seems unnecessary at present to 
worry about the possibilities on that 
score. 

There is a thrill in store for any one 
who may in his journeys visit the Olym- 
pic Peninsula and come unexpectedly on 
one of these kings of the forest or a group 
of them. Many people who have visited 
the Olympics rank with or at least next 
to their recollections of the glaciers them- 
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selves the sights they had of the Roose- 
velt elk in his native habitat. Because 
the elk have not been bothered by man it 
is possible in many cases to get quite 
close to them, especially during the sum- 


mer months when they are feeding in the _ 


small alpine meadows near timber line. 
Unquestionably “from a_ recreational 
standpoint the Roosevelt elk adds much 
to the Olympic Peninsula. 

There is no question but what there is 
a large utilitarian or money value to be 
considered in connection with this ani- 


mal. Limited annual kill on certain 


heavily populated watersheds, if provided 


for, would attract big game hunters from 
all over this country and Europe be- 
cause of the splendid trophies to be se- 
cured. The price of licenses could be 
regulated in such a way as not to elimi- 
nate local residents who could not afford 
to pay a high price for their hunting, 
and yet be high enough for the non- 
resident who could afford to pay. This 
revenue could be used either for better 
protection of the Roosevelt elk or could 
go into the state game fund for use for 
other wild-life purposes. With a system 
of hunting involving the use of guides, 
local communities from which game 
hunters would enter the game fields 
would benefit greatly, as is the case in 
many other regions where a like system 
of hunting is provided for. 

Estimates as to the number of elk in 
the Olympic Peninsula vary appreciably, 
from 7500 to 14,000 having been re- 
ported by different estimators. It is pos- 


sible that the actual number is some-— 


where between these two estimates, or 
around 10,000 head. By far the larger 
numbers are on the more densely for- 
ested areas on the west side of the 
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mountains, particularly on the water- 
sheds of the Hoh, Bogachiel, and Quin- 
ault Rivers. 

Proposals have been made from time 
to time to transplant some of the Roose- 
velt elk to other regions in the United 
States. It is anticipated that strenuous 
opposition would develop to any such 
plan. Eminent biologists have frowned 
on the proposal, one of them affirming 
that such action would constitute “a 
biological crime.” 

It is much more desirable to plan for 
the future management of the elk herds 
on federal, state, and privately owned 
lands that they now inhabit or into which 
their range may be extended, since, aside 

from the apparently undesirable bio- 

logical features of the plan there is also 
a very serious question as to whether the 
Roosevelt elk could adapt itself to con- 
ditions that would be so at variance with 
those in the Olympic region. 

It may be possible to remove some of 
the excess numbers of elk from certain 
watersheds now overstocked to areas in 
the same region. This is a matter to be 
-carefully studied, however, in view of the 
fact that the elk have not naturally 
spread out from overgrazed areas into 
adjacent largely ungrazed territory. 
There may be some very definite reason 
for this which is not now apparent. It 
is possible, also, that in time the range of 
the elk may be extended to include terri- 
tory along the Washington coast at least 
as far south as the Columbia River and 
where climatic and other conditions are 
very similar to those in the Peninsula 
region. 
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At present the national monument and 
the local state game refuges on summer 
and winter range afford security in large 
measure for the major portion of the elk. 
Some small herds, particularly on the 
east side of the Olympics and in the lower 
country, are not as secure as those on the 
south and west sides of the Peninsula. 
However, it is on the west side particu- 
larly that the question of winter feed is 
most acute and where remedial action is 
most desirable. It is neither feasible nor 
desirable to furnish supplementary feed. 
Reduction of numbers to the normal 
carrying capacity of the winter ranges is 
the only sensible solution of this phase 
of the problem. Any other action would 
only serve to alleviate the situation tem- 
porarily and be in no wise a solution of it. 

The situation is in no way critical nor 
in need of immediate attention. There 
is gradually being accumulated a great 
deal of valuable information regarding 
this unique specimen of the American 
elk. Events are slowly but surely shap- 
ing themselves into an orderly, business- 
like, and biologically sound plan that 
will, it is believed, adequately meet the 
needs of the situation. When more com- 
plete and positive information is avail- 
able relative to biological, economic, and 
other conditions that have a bearing in 
the territory involved, basic legislation 
and management will be forthcoming. 

The Roosevelt elk is unique among 
American big game animals. He is a ma- 
jestic figure either in the woods or in the 
flower-dotted alpine meadows of the 
Olympics, and is well worth the serious 
consideration being given his preservation 
and protection. 


THE COLUMBIAN BLACK-TAIL DEER OF THE CALI- 
FORNIA NATIONAL FOREST 


By J. W. NELSON 


Assistant Regional Forester, San Francisco, Calif. 


“a HE Columbian black-tail deer 
( Odocoileus 


columbianus) is 


as it possesses many of the desirable char- 


acteristics of several of the other im- 
portant species. 

In general conformation and shape of 
antlers the black-tail closely resembles 
the mule deer (Odocoileus hemionus), 
except that it is slightly smaller. In color 
it is not unlike the Virginia white-tail 
(Odocoileus virginianus). However, it 
excels either of these species in ability to 
occupy heavy brush areas or compete with 
domestic stock in the use of the range. 

The black-tail has a more restricted 
range than any of our other deer species, 
according to E. W. Nelson, former Chief 
of the U. S. Biological Survey. Its range 
includes the heavily timbered area be- 
tween the Cascades and the Pacific Coast 
from Alaska to central California. Lewis 
and Clark on their early expedition found 
this deer in abundance along the lower 
Columbia River, from which it. derives 
its name. ‘The Columbian black-tail 
seems to be particularly adapted to the 
humid climate and dense cover that exist 
along the Pacific Coast, but evidently 
cannot adapt itself to a dry climate or to 
Atlantic Coast conditions as all efforts 
to transplant it have proven unsuccessful. 

The California National Forest, 
which includes the southern end of the 
north Coast Range, is the extreme south- 


ern range of this.deer. That it has 
adapted itself to its present habitat is 
clearly proven by the success with which 
it has withstood the encroachment of 
civilization during the past 60 years. 
The area included within this forest 
has been intensively used for the grazing 
of livestock since the early sixties, first 
for the grazing of sheep and goats and 
later of sheep and cattle, which occupy — 
the range at the present time. This un- 
restricted, unregulated early use of the 
range soon resulted in severe overgrazing 
and denudation of the more important 
forage plants, and serious erosion fol- 
lowed. Notwithstanding these conditions 
the deer held their own in goodly num- 
bers even though hide and market hunt- 
ing was generally engaged in. Further- 
more the hunting season at that time was 
34 months and the bag limit two bucks. 
The existence of extensive dense brush 
fields within and adjoining the forest un- 
doubtedly were of great assistance in pre- 
venting serious depletion of this deer. 
With the establishment of the Cali- 
fornia National Forest in February, 
1907, steps were immediately taken to 
restrict the number of domestic stock and 
regulate the use of the range. While no 
estimate was made of the number of deer 
on the forest at that time it was known 
that they were quite plentiful. 
The open season on deer in this part 
of the state was shortened in 1911 to two 
months (July and August) but no change 
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was made in the bag limit. The season 
was further shortened by fifteen days in 
1917, placing the season from August 1 
to September 15, but again without 
change in the two-buck bag limit. This 
season and limit have continued in effect 
up to and including the present time. 
During the winter of 1920-1921 a 
careful estimate was made which in- 
cluded actual counts in some instances of 
the deer on the various winter feed 
grounds within and adjoining the forest. 
The total number of deer thus deter- 
mined was slightly in excess of 40,000. 
From the best information obtainable it 
is believed there has been about a 25 per 
cent reduction in the number of deer on 
this forest during the past ten years. This 
reduction may be due to one of several 
causes but is probably the result of several 
contributing factors such as the increase 
in the number of hunters, loss from pred- 
atory animals, disease, violation of the 
game laws, and high bag limits. 
Educating the public in the value of 
wild life has resulted in greater com- 
pliance with the game laws in this part of 
the state then elsewhere during the past 
few years. The formation of local sports- 
men’s associations throughout the state 
and the appointment of several hundred 
voluntary game wardens have been of 
tremendous assistance in preventing vio- 
lations. At least three such organizations 
are interesting themselves in providing 
better care and protection of the deer on 
the California Forest. But even with this 
assistance it has been difficult to secure 
legislation looking to the establishment of 
a proper hunting season and bag limit. 
More than 5,000 hunters visit this 
forest annually and enjoy from one to 
two weeks in the game fields. The 
annual kill by hunters during the past 
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several years has varied from 1,500 to 
2,000 deer. The economic value of the 
kill expressed in dollars and cents would 
amount to only a few thousand dollars 
annually and is therefore not important. 
However there are many other values 
involved that must not be overlooked. 
The spending on an average of ten days 
in the open by hunters certainly has a 
recreational value in addition to pro- 
moting better citizenship. Expenditures 
incident to the trip for supplies, sporting 
goods, gasoline, oil, auto repairs, and hire 
of pack and saddle stock total no small 
amount. 

While it is difficult to estimate, it is 
safe to say that it costs the average hunter 
not less than $100 for a ten-day trip in 
the hunting fields. In fact it is possible 
that the public receives greater benefits 
from hunting on this forest than it does 
from the few thousand head of cattle and 
sheep now being permitted to graze there. 
Certainly the returns from the deer reach 
a far greater number of people than do 
those from the livestock. 

If the national forests are to be admin- 
istered for the greatest good to the great- 
est number of people, as the federal gov- 
ernment has always advocated, the needs 
of wild life must be clearly recognized 
and provided for in the forest grazing 
management plans. 

While it has been possible on the Cali- 
fornia National Forest in the past to pro- 
vide forage for both a limited number of 
livestock and deer on the same range, 
the continued competition by the two 
classes of animals for the same forage 
plants and browse species has greatly 
reduced the forage capacity of these 
ranges. Furthermore, the heavy use 
made of these ranges by stock during 
earlier years has left the inevitable results 
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of overgrazing and depletion. The deer 
range cannot be extended by trans- 
planting because the peculiar character- 
istics of this species make a wider dis- 
tribution impossible. 

It is not economically possible to in- 
crease the carrying capacity by reseeding 
the range with cultivated forage grasses. 
Furthermore, experiments have clearly 
proven that native forage plants and 
grasses cannot be improved upon in 
reéstablishing depleted ranges. ‘There- 
fore, in range management of the Cali- 
fornia Forest as elsewhere the method 
that seems productive of the best results 
is that now being followed of restricting 
the use of the range and the number of 
stock and allowing the native forage 
species to become reéstablished in order 
that adequate forage will be provided 
for both the livestock and the deer. 

The number of sheep has been reduced 
about 66 per cent and the number of 
cattle about 33 per cent on this forest 
during the past nine years. The heavier 
reduction on sheep is because they occupy 
the higher ranges where the injury from 
grazing was the greatest and also because 
there was a more direct competition 
between sheep and deer for forage. It 
should not be inferred that this reduction 
has been made entirely in the interest of 
the deer. Heavy grazing and dry seasons 
extending over many years had so de- 
pleted these ranges that remedial mea- 
sures both as to number of stock and 
period of use were absolutely necessary. 
However, in formulating range manage- 
ment plans the needs of the deer were 
given very careful consideration. 

Since the game ranges in the western 
states are largely situated within the 
national forests there is under existing 
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conditions a division of responsibility 
between the Forest Service and the vari- 


ous state game departments. The latter — 


are entrusted with securing the passage 
of adequate state game laws and the en- 
forcement of these laws, while the For- 
est Service is confronted with the prob- 
lem of maintaining the ranges in such a 
condition as to produce the maximum 


amount of forage for the deer but has ° 


no voice in how the annual surplus will 
be disposed of. 

One of the first essentials to be deter- 
mined in a game management plan for 
the California Forest is whether range 
is to be provided for 40,000 deer or for 
only half that number. After this has 
been determined it cannot be maintained 
in the absence of a well-developed pro- 
gram of predatory animal control, and 
a general acceptance of responsibility on 
the part of the state and the federal 
government to regulate the kill by hun- 
ters in order that only the proper per- 
centage of the increase would be disposed 
of annually. Such a plan of course is 
not possible under existing legislation but 
there is no reason why the two agencies 
concerned could not work out a plan 
that would be mutually beneficial in 
game conservation. 

The program suggested for the Cali- 
fornia Forest and one which would apply 
to any of the other 17 forests in the state 
is as follows: 


1. State and federal government to 
agree as to size of herd or brood stock to 
be maintained. 

2. Determine the amount and kind of 
forage required for 

a. The kind of game desired. 
b. The season of the year needed. 


THE COLUMBIAN BLACK-TAIL DEER 


3. Regulate loss through predatory 
animal control by 
a. Employment of 
hunters. 
b. Payment of bounties. 
4. Establish proper open or hunting 
seasons with respect to 
a. Game. 
b. Maintaining natural forest cover. 
c. Breeding habits. 


trappers or 
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5. Regulate the bag limit or kill to 
a. Dispose of the natural increase. 
b. Maintain herd or brood stock in 
desired size or numbers. 


The agreement of the state and federal 
game authorities on a comprehensive plan 
such as this would do much in solving 
many of the wild life problems in the 
western game fields. 


BIG GAME IN UTAH 


By ERNEST WINKLER 
Assistant Regional Forester, Ogden, Utah 


t TAH has never been recognized 
as an important big game area, 
Pr. c@ unless, indeed, the rapid increase 
sf hee elk and deer has brought that dis- 
tinction during the past 10 or I5 years. 
The records left by the intrepid pioneers 
who first explored and settled this region 
frequently tell of killing much-needed, 
jaded horses, or of obtaining roots and 


seeds from the Indians or wresting them 
from nature herself for food, but seldom 
mention kills of game to stave off the 
almost omnipresent pangs of hunger. 
In 1825 Ashley entered the present con- 
fines of the state by descending the 
plunging Green River through its pre- 
cipitous canyon at the east end of the 
Uinta mountains. After he reached the 
mouth of the Uinta River, called by him 

e “ Tewinty”’ River, his account of 
the trip continues as follows: 


“T concluded to ascend this river on 
my route returning, therefore deposited 
the cargoes of my boats in the ground 
near it and continued my descent of the 
main river fifty miles. .... This part 
of the country is almost entirely without 
game. We saw a few mountain sheep and 
some elk, but they were so wild, and the 
country so rugged that we found it im- 
possible to approach them.” * 


Shortly after he met some Indians of 
the “ Eutau” tribe and remarks: 


“They also informed me that all the 
country known to them from south to 


*The Ashley-Smith Exploration and the 
Discovery of a Central Route to the Pacific, 
1822-1829, Dale. 


west from Tewinty River was almost 
entirely destitute’of game, and that the 
Indians inhabiting that region subsist 
principally on roots, fish, and horses.” 
Jedediah Smith left the Great Salt 
Lake on August 22, 1826, “ for the pur- 
pose of exploring the country S. W.” 


““My general course on leaving the 
Salt Lake was S. W. and W.., passing the 
little Uta Lake and ascending Ashley’s 
River (presumably the Sevier, according 
to the author). From this lake (Utah) 
I found no more signs of buffalo; there 
are a few antelope and mountain sheep, 
and an abundance of black-tailed hares.” 


Of southwestern Utah he says: 


“This country is nearly destitute of 
game of any description except a few 
hares.” 

He found the Indians wearing rabbit- 
skin robes. 

On his return in July, 1827, he reached 
Great Salt Lake from the west across the 
desert: 


“T struck the S. W. corner of the 
Great Salt Lake, traveling over a coun- 


‘try completely barren and destitute of 


We most generally found 
some Indians who appeared the most 
miserable of the human race having noth- 
ing to subsist on (nor any clothes) except 
grass seed, grasshoppers, etc.”’ 


On August 23, 1843, Fremont visited 


a large village of Shoshone Indians in the - 


neighborhood of the mouths of Smith’s 
and Thomas’ Forks on Bear River. He 
found the people subsisting largely on 
berries, roots, and seeds. Dellenbaugh, 
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in his book “Fremont and ’49,” com- 
ments on this as follows: 


“The tribes west of the Rocky Moun- 
tains relied for food very considerably 
on grass seeds, roots, and so on, and for 
that reason have often been spoken of in 
terms of contempt by the whites who ad- 
mired the meat eating of the Sioux and 
other plains tribes... .. 

“The Sioux ate meat because there 
were plenty of buffalo to furnish it; it 
was their resource. The tribes beyond 
the Rocky Mountains eked out their deer 
and rabbit supply (the buffalo had gone 
as far as Green River and the head of the 
Snake, but by 1843 had ceased going 
there) by utilizing the numerous very 
good seeds and roots, nuts and fruits, of 
their environment.” 

Stansbury spent some time in Utah 
surveying in the early fifties and com- 


ments in his report as follows: 

“ During the winter (1847-48) and 
spring the inhabitants were much 
straightened for food; and game being 
very scarce in the country, they were 
reduced to the necessity of digging roots 
from the ground, and living upon the 
hides of animals which they had pre- 
viously made use of for roofing their 
cabins, but which were now torn off for 


food.” * 

At the present time, elk and deer are 
the only big game of importance in the 
state, although there are a few moun- 
tain sheep, antelope, and buffalo. The 
buffalo, numbering about 100 head, are 
now confined to Antelope Island in the 
Great Salt Lake where they were im- 
ported, and are in private ownership, but 
at one time they were scattered sparsely 
over most of the region. Father Escalante 
is said to have killed a buffalo near the 
mouth of the Uinta River on his journey 
through this country in 1776. What is 
very probably a pictograph of a buffalo 


* Exploration of the Valley of the Great 
Salt Lake, Stansbury. 
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has been found on a cliff in southern 
Utah, near the town of Kanab, seeming 
to show that at one time buffalo reached 
that far west. Buffalo skulls are occa- 
sionally found in the vicinity of Raft 
River, in northwestern Utah, and in the 
Uinta mountains. 

The wildest and most remote sections 
of the state still shelter a few mountain 
sheep. The rangers reported 190 on the 
La Sal, Uinta, Ashley, and Wasatch Na- 
tional Forests in 1928 and some are 
known to inhabit sections of the state 
not in the national forests. Fremont 
killed several mountain sheep at the east 
end of the Uinta Mountains in 1844. 
Major Powell marvelled at the agility 
of a few he saw among the crags along 
the Colorado River in 1869, where a 
few are found today. It sometimes hap- 
pens that the wild rams visit the herds of 
domestic sheep wintered in this area and 
cross-bred lambs result in whose fuzzy 
bodies the blood of ancestors domesticated 
by man no one knows how long ago is 
mingled with that of sires as wild as the 
first sheep ever subjugated by primitive 
man. 

Antelope are far less plentiful in the 
state today than before the advent of 
white men. Stansbury left us the follow- 
ing word picture of the Ogden Valley 
when he first visited it: 


“The valley of Ogden’s Creek, or 
Ogden’s Hole (as places of this kind, in 
the nomenclature of the country are 
called) has long been the rendezvous of 
the Northwest (fur) Company, on ac- 
count of its fine range for stock in win- 
Some few antelope were 
bounding over the green, but the appear- 
ance of fresh “‘ Indian sign’”’ accounted 
for their scarcity.” 


Later he saw a fairly large herd of 
very wild antelope on the Promintory 
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Mountains, and on one of his visits to 
the Antelope Island in Great Salt Lake 
saw four antelope bound gracefully away 
as his party neared the shore. At present 
a few antelope are found in the hill 
country west of Nephi in Juab County, 
on the west desert between Cedar City 
and Lund, and on north to ‘near the 
town of Deseret, in the bad-land country 
of Wayne and Emery Counties, and pos- 
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logical Survey from Jackson’s Hole and 
were turned loose in Salina Canyon, vari- 
ous small plantings have been made by 
the government in codperation with in- 
terested citizens of Utah, and as a result 
elk are now found on the Cache Na- 
tional Forest east of Logan, on the Kolob 
Mountain area on the Dixie National 
Forest, on the Manti National Forest 
east of Manti, on the Fishlake National 


TABLE 1 


ESTIMATED NUMBER OF GAME ANIMALS IN UTAH, 1928 


National forest Elk 
PASHICY rect. teack arcing! Gictettrat care mate 88 
Gach em cecsniarascieemen soriena alt isha evelers 460 
DIRT ereeee tore tia tees cre wheres mapa ee rs 100 
Hishlakes Wace eens ene alee aleeeree rareroe 359 
Wale Salt? e255 watracto een ren Senter eke we 
LYE CI eae PP OREER TCR SS PS TCRC LICRSIRO Go 1,005 
Mini OK ae Bes, sepsis lene sists aloucreounems sous 
Rowe llet ra. acts ne talicesrecet sere ceeceesteven : 
VGA as ttoce cruaes scesetesa nh etoe te ee tea 800 
WYLAS AUCHIMS te nicks oe sels apetatero ath lnveroneleyene 19 
TRO tall Re ah geraes ase rer solace heen 2,831 


8 Includes a small area in Colorado. 


sibly a few other places. It is estimated 
that there are now approximately 300 
antelope in the state. 

The natural range of elk once included 
the mountains of the northeast portion of 
the state and down through the Wasatch 
Mountains at least as far south as San 
Pete Valley. The slaughter of elk finally 
reduced them to a remnant in the Uinta 
mountains where descendants of the 
original native stock roam today. Be- 
ginning in 1912, when 10 head of elk 
were secured through the Bureau of Bio- 


-Bear 
Mtn. Mule 
sheep deer Black, Silver 
brown tip 
30 1,680 40 “) 
1,370 30 | 
10,525 sik 
Re 13,740 10 
go 950 15 
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40 1,925 150 
30 1,144 97 I 
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Forest east of Salina, and on Mount 
Nebo on the Uinta National Forest. 
These regions proved to be exceptionally 
well adapted to elk and the herds have 
thrived and reproduced until today they 
number about 2,800 and are unusually 
large and well-formed specimens. In 
1928 a few elk were turned loose around 


the headwaters of the Ogden River and > 


give promise of developing into another 
worthy herd. 

The deer in Utah are all of the 
“mule” variety. There is good reason 
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to believe they were more numerous in 
the “ early days ” than such narratives as 
those quoted at the beginning lead one 
to believe. Both climate and range are 
ideal for deer as evidenced by a marked 
increase as soon as protected, and there 
appears to be no reason why they were 
not plentiful unless their numbers were 
kept down by predatory animals and 
Indians. Following pioneer settlement 


measures were finally introduced. The 
destruction of game had proceeded so far 
in 1907 that it was deemed wise to pro- 
hibit all hunting of elk, deer, antelope, 
and mountain sheep within the state for 
a period of four years. The people began 
to realize that a game famine was at their 
doors and that immediate and drastic 
action was necessary to prevent it. A 
permanent closed season was placed on 
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STATE GAME REFUGES IN UTAH, 1928 


Game areas 
National forest Game refuge abi elena | Ma 
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Little Hole and Hide Out..... 3,000 1922 
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BEOVe Ulmer Cter ets ce stats ois |lPecc ore ca sista cee aval as, crore (arise, ates wysiels Sees 
RON CARS t At deKclse e's wa0 SERA PV DERTY 6 slelesisreieaieinie ies ee > 68,490 RA 
Wasatch! S5.jc.sse MIMD ANOLOSP a «sta cio ele ooo nies 29,500 1923 
Biz) Cottonwood 2.6). .4.0469 + 66,900 1923 
Grantsville mee rccysete ape terocreior 7550 1924 
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when Indian danger became less and the 
settlers were able to get into the moun- 
tains more, they found an abundance of 
deer. During the eighties deer were very 
plentiful in the south central part of the 
state. Many were carelessly slaughtered 
with but little benefit. 

The slaughter of game by hunters 
from the start, and later the encroach- 
ment of domestic animals on their feed- 
ing grounds, rapidly decreased them to 
an alarming degree before protective 


elk, antelope, and mountain sheep. Deer 
killing was prohibited except during a 
ten-day period in the fall, and then one 
horned buck only was allowed each 
hunter, who was required to purchase a 
license for the privilege of making the 
kill. This restriction on deer is still in 
effect. Game sanctuaries were established 
in which total protection is given and 
in which the game can multiply and 
supply the surrounding country. ‘There 
are II of these areas in Utah at present 
embracing 940,130 acres. 
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Game wardens are under hire through- 
out the state, and on the national for- 
ests the rangers help in game law en- 
forcement and management. The desire 
to have the game increase and the senti- 
ment against poaching have grown among 
the people. The development of associa- 
tions of sportsmen interested in game 
and fish propagation has been a potent 
factor in creating local interest and a 
supporting public sentiment for laws for 
fish and game conservation. In many 
cases active measures in fish and game 
propagation have been undertaken. Con- 
tinual hunting, trapping, and poisoning 
of predatory animals, natural enemies of 
big game upon which they prey, has 
done much to make possible an increase 
of game. As a result of this constructive 
program the fear of total extermination 
of big game has been removed. Moun- 
tain sheep and antelope are yet pitifully 
few in number and will need for a long 
time fostering care and wise manage- 
ment on the part of man, including total 
protection. Elk and deer, however, pre- 
sent quite a different picture. 

When the first elk plantings were 
made the stockmen were as enthusiastic 
as anyone else about getting them estab- 
lished, or reéstablished, in the mountains 
of Utah. Many a stockman has been 
thrilled by coming unexpectedly upon the 
newcomers in the groves and defiles of 
the mountains or by listening to the 
sonorous mating calls of the bull elk 
in September. But with the passing of 
the years and increase of elk a feeling 
of apprehension grew among these stock- 
men. It became more and more notice- 
able that feed had been taken from this 
or that part of the range. Instances of 
fields of farm crops adjacent to the elk 
range being fed and trampled, or of 
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orchards being barked, began to rankle 
the farmer-stockmen involved. The feel- 
ing of good-natured tolerance exhibited 
when the first stockyards were raided by 
the elk in quest of winter forage changed 
to mild irritation and finally to bitter 
resentment when more and more hay- 
stacks were knocked. down and eaten and 
it was discovered that it was a high, 
strong fence indeed that could prevent 
the all-too-regular trips of the marauders, 
upon which no recourse could be effected. 

The stockmen learned that though 
their efforts helped considerably in bring- 
ing the elk into the country, it was a 
horse of another color to control them. 
They had become the property of all 
the people, and the recreationist, the 
game enthusiast, and the non-stockman 
citizen had grown to cherish the elk, took 
pride and found joy in their presence, 
jealously guarded their welfare, and 
were happy at their increase. They did 
not feel the effect on the stockman’s 
pocketbook and disposition when less 
stock could be grazed in order to allow 
feed for these denizens of the wild, and 
when his property was plundered. 

In 1927 a State Board of Elk Control 
was established to iron out some of the 
existing differences and to formulate a 
wise plan of management, all things con- 
sidered. ‘The board is composed of a 
representative of the Forest Service, the 
fish and game associations, the sheep- 
growers, the cattle and horse growers, 
and the State Parks Commission, with the 
State Game Warden as chairman. This 
board decides what is a reasonable num- 


ber of elk in each of the areas where herds’ 


exist. When this number is exceeded an 
open season is declared and enough per- 
mits are granted to result in reducing the 
numbers to the proper point, each hunter 
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being allowed to kill one bull, or other 
sex when necessary to hold down num- 
bers. A charge of ten dollars is made for 
each license to hunt. The hunting has 
helped not only by reducing numbers, but 
by scattering the elk more widely and 
away from the areas of congestion. An 
attempt was made during the winter of 
1926 to drive some of the elk from 
Mount Nebo to adjacent unstocked 
mountains, but the project was unsuc- 
cessful. During the past winter 35 head 
were trapped in this region and were dis- 
tributed to other portions of the state to 
stock areas that are good elk ranges. 

Deer have made an almost phenomenal 
increase. During the period from 1919 
to 1928 their numbers grew from 12,000 
to 40,000 on the national forests of the 
state (see Table 1). On some areas they 
have become so numerous as to constitute 
somewhat of a menace, for they are in 
conflict with domestic livestock for the 
forage and are contributing to depletion 
of the forage plants and injury to the 
watershed cover in localities where they 
happen to concentrate. It is true that 
both elk and deer obtain much of their 
subsistence from areas inaccessible to live- 
stock, but they also graze range more or 
less in common with the sheep and cattle, 
and though the game may utilize plant 
species domestic stock do not graze, the 
bulk of the feeding of game and live- 
stock’ is largely upon the same species. 
Frequently the winter range of the deer 
is also the spring range for livestock, 
and, as there is a dearth of such areas, 
the encroachment of the steadily increas- 
ing deer herds is readily felt. 

While it is true such cases are few in 
number thus far, it is reasonable to ex- 
pect them to increase and soon reach seri- 
ous proportions unless remedial measures 
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are applied. The difficulty as yet is 
largely localized, but it is felt that it is 
wise conservation to keep such instances 
under control, as depletion of the game 
winter range reacts adversely to game 
interests. It has been found that game 
animals do not ordinarily travel far from 
the part of the range where they were 
born and to which they have become 
accustomed. For this reason some of the 
large game preserves within the state have 
become unduly crowded and it has be- 
come necessary to open portions of them 
to hunting in order to keep the deer 
down to a reasonable number. It may 
become desirable to have game preserves 
smaller in size and greater in number 
well located about the state in order to 
serve the purpose of protection to a 
breeding herd to spread outward, but yet 
not to constitute a closed area in which 
the game live and die without benefiting 
anyone, in which overcrowding occurs, 
livestock are totally eliminated, and 
ranges, timber reproduction, and water- 
sheds are injured. 

It is sometimes urged that the Utah 
law results in many dry does. Game 
experts generally do not agree with this 
idea. They point out that at hunting 
time the early storms have usually broken 
up the buck herds and the bucks are 
widely scattered in the high timbered 
sections and are much more difficult to 
find than does and fawns. All yearling 
does are naturally dry, and the young 
animals are difficult to distinguish from 
the older ones. There are always some 
does that dropped fawns but lost them. 
One buck to from two to four does is 
plenty. It may become wise to allow the 
shooting of does, but for the purpose of 
reducing numbers on overstocked ranges 
rather than to bring about a better bal- 
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ance between does and bucks. The splen- 
did increase in deer secured in Utah in 
the past ten years vindicates the wisdom 
of the present law. 

Fortunately there is a considerable 
number of people, including many stock- 
men and game enthusiasts, who take a 
common sense, middle-ground view of 
the game situation. They do not think 
of game against livestock, but of game 
and livestock. Livestock grazing is the 
third largest industry in the state. Mil- 
lions of dollars are tied up in livestock 
and in ranch lands and improvements 
connected with the livestock operation. 
Thousands of families are dependent for 
a livelihood upon the livestock industry, 
and the world needs the livestock prod- 
ucts, all of which means the stockman’s 
interests must be respected and _ safe- 
guarded. 

On the other hand, game has a dis- 
tinct and important place in our social 
and economic structure. Deer alone sup- 
ply in the neighborhood of 700,000 
pounds of meat to the people in Utah 
each year. Elk have been sold to hotels 
by the state for as high as seventy-five 
dollars each and the cost of rearing them 
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is less than the cost of growing a beef 
animal. The principal value of game, 
however, is from the esthetic and recrea- 


tional standpoint. Anything that will in- | 
duce the citizenry to get out into the | 
mountains for at least a few days is highly | 


valuable, for health and character are im- _ 


proved. The lure of the game trails to 


the hunter, the quickened pulse and sheer | 
delight of the recreationist or chance | 
traveler in the hills when a gracefully | 
bounding deer is sighted, the “‘ medicine ” | 


or atmosphere thrown about the camp of 
the boy or girl scout or along the shadowy 
trails they follow by the ever-present pos- 
sibility and occasional reality of big game 
being near, and just that downright feel- 
ing of security and satisfaction that goes 
with the knowledge that the game is 
being conserved and well cared for, and 
will inhabit our mountains through the 
generations to come, are all values that 
cannot be computed in dollars and cents, 
for they belong in the category of home, 
neighbor, friends, the song of birds, the 


perfume of flowers—those intangible — 


things that we value as life itself—with- 
out which living would not be worth 
while. 


A SKETCH OF THE PISGAH NATIONAL GAME 
PRESERVE 


By M. A. MATTOON 
Forest Supervisor, Pisgah National Forest 


SHE Pisgah National Game Ref- 
wm uge embracing about 100,000 
. g acres of national forest land in 
western North Carolina has been for the 
past fifteen years an oasis in the midst of 
that vast game desert known as the 
Southern Appalachian Mountains. For 
years gone by, as a result of unrestricted 
hunting, a somnolent public opinion, fire, 
_ inadequate laws, and poor law enforce- 
ment, the native game of these mountains 
has been conspicuous by its absence. Only 
in comparatively few restricted isolated 
spots could deer and the larger game 
animals be found fifteen years ago. The 
situation is only slightly better today in 
“so far as number of game animals is con- 
cerned, but vastly improved in the matter 
of public and private effort looking to- 
ward the restoration of wild life in this 
area so admirably suited to sustain it. 


Into the picture of diminishing game 
resources stepped Mr. George W. 
Vanderbilt about thirty years ago. With 
his admirable foresight and adequate 
financial means he acquired most of the 
area embraced in the Pisgah National 
Game Refuge. With the assistance of 
such conservation leaders as Gifford 
Pinchot, C. A. Schenck, Overton W. 
Price, and others this area was dedicated 
to one of the first efforts to practice for- 
estry in the United States. The building 
up of the native wild life was to be a 
definite part of the program of manage- 
ment. A few deer and other game ani- 


mals still lived in this forest. A few 
more deer were imported from Florida 
and from New York. The untimely 
passing of Mr. Vanderbilt put an end 
to the plans. 

The estate sold the bulk of the timber 
to lumber companies, and the United 
States, under the Weeks Law, acquired 
the fee, and with it something less than 
1,000 head of deer, a few bear, numerous 
small fur-bearing animals, and some 
birds. In 1915 while these lands were in 
process of acquisition the State of North 
Carolina ceded to the government the 
right to prescribe its own laws pertaining 
to hunting and fishing on this area. Dur- 
ing the period from January, 1915, to 
October, 1916, the area was open to 
public hunting and the stock considerably 
reduced. It was then closed, and the 
long battle against trepass and the hard 
fight for adequate protection began and 
are still going on. The deer herd has 
increased to about 5,000 animals and the 
other resources correspondingly. 

To date the problem of game manage- 
ment has been simply a matter of protec- 
tion. From now on it must provide for 
the best forms of utilization. 

Because of the scarcity of the animal 
in the Southern Appalachians, its desir- 
ability as a producer of sport and meat, 
and its appeal to public fancy, the Vir- 
ginia deer occupies a prominent place in 
present and proposed plans. It is the 
most important creature in the picture 
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as we see it today. Handsome, graceful, 
prolific, hardy, it promises well for the 
future. 

The Pisgah Game Preserve was cre- 
ated originally with the idea of providing 
a stock which would spread out over the 
surrounding country and bring back into 
these mountains a semblance of their 
former plenty. In this respect, it has been 
a complete failure. There are still but 
a few large game animals outside the 
preserve. As a demonstration of what 
may be done through adequate protection 
it has been a signal success and in ad- 
dition it has provided greater stimulation 
of public thought on game matters, more 
incentive to effort for better state game 
legislation and law enforcement, a better 
realization of what the presence of plenti- 
ful game in the mountains might mean 
in the way of increased attractiveness and 
added local income than any other single 
agency. In other words, the Pisgah Na- 
tional Game Refuge is selling wild life 
conservation locally and the Virginia 
deer is the creature that is putting it 
over. 

Game is not spreading out naturally 
into the surrounding country. The pre- 
serve is hemmed about by shooting clubs. 
The country is still full of dogs. There 
yet remains the desire to shoot anything 
that runs in the woods. The country is 
populous and accessible. The deer that 
strays a mile from the preserve boundary 
still has a poor chance of getting back 
alive. The majority of people are desir- 
ous of giving the game a chance outside 
but state law enforcement has not yet 
settled the difficulty of the outlaw hunter. 
That will come in time. 

Meanwhile, it has appeared to be 
good management to increase the range 
of deer through artificial transfer to new 
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areas. Within the Pisgah and Nantahala 
National Forests refuges have been es- 


tablished through codperative arrange- 


ment with the State of North Carolina. 
These state refuges on national forest 
land are nuclei of additional areas of 
game conservation activity wherein the 


sentiment for game conservation may be | 


further broadcast by concrete demonstra- 
tion. Other near-by states in the South- 
ern Appalachian group—Virginia, Ten- 
nessee, South Carolina, and Georgia— 
are following suit, and small stocks of 
captured animals from the Pisgah Game 
Preserve are being transferred each year 
to such protected areas. ‘Thus is the 
Pisgah Game Preserve playing a pioneer 
part in the game conservation movement 
in Dixie. 

So far as the parent herd of deer in 
the preserve is concerned the annual 
kill around the boundaries takes care of 
a goodly percentage of the increase. The 
carrying capacity of the area is great. It 
is apparent that there is more food and 
a better balanced ration in the cut-over 
hardwood type than in virgin timber. 
This is supplemented by many old or- 
chards and grass fields. ‘There is evidence 
that the area will be able to carry nearly 
twice the present stock without serious 
food shortage. The second-growth tim- 
ber on a large portion of the area is now 
out of reach of browsing damage. No 
demand for control of numbers by re- 
stricted hunting on the preserve is yet 
showing up. 

A prime function of the preserve for 
some years to come will be providing deer 


stock for transfer to new areas. Deer are - 


supplied from two sources. Young fawns 
picked up shortly after being dropped 
are reared on the bottle to the age of six 
weeks before shipment. Adult animals 
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-are trapped and shipped immediately. 

_ The transferring of deer from the Pisgah 
Game Preserve is still in the experimental 
stage both as to methods of trapping and 

_as to results obtained after the plant is 
made. Some coéperating states wish only 
adult deer, stating that artificially raised 

_fawns are so domesticated as to be help- 
less in the woods. Others prefer fawns 
only because they stay where put and 
rapidly become accustomed to their new 
surroundings. 

While experience on the Pisgah Game 
Preserve and with its codperating states 
is yet limited and not conclusive, the 
opinion is ventured that the transplanting 

_of fawns will prove the more successful 

and satisfactory in the Southern Ap- 
palachians in the long run for the follow- 
ing reasons: 

1. With the Virginia deer mortality 
is low at time of capture and in the pro- 
cess of rearing to the age of six weeks. 

2. Animals are quickly tamed, easily 
handled, and cheaply transported in small 
crates over long distances. 

3. Upon arrival at destination if 
fenced and carefully fed they will feel 

-at home within a month and may be 
turned out with assurance that they will 
stay put and not drift back toward their 
home country. Drifting away has been 
observed to take place in the case of sev- 
eral transplanted adults. 

4. At the age of eighteen months 
transplanted fawns will breed. The sec- 
ond generation will be more wild, the 
third still wilder, and the ultimate wild 
stock will be established in the new area. 

5. Public game consciousness is still 
in a formative stage. For some years 
yet a few deer occasionally visible even 
though partially tame will go a long way 
toward crystallizing favorable reaction. 
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6. Fawns have a popular appeal that 
no grown animal can match. 

On the other hand the use of fawns has 
decided disadvantages: 

1. The season of capture is short—not 
over five weeks. Fawns usually are 
dropped in early June. After they are 
three weeks old it is almost impossible to 
catch them. No successful method of 
trapping them is yet known here. 

2. Fruitful search is difficult and ardu- 
ous work. 

3. Considerable expense is attached to 
artificial feeding and care. 

4. There is danger of thievery or loss 
from predatory animals. 

The use of adult deer for transplanting 
purposes is desirable for: 

1. The provision of self-reliant wild 
stock on a new area. 

2. Long trapping season and _ possi- 
bility of relatively large catch. 

3. No feeding expense after capture. 

The disadvantages to be considered 
are: 

1. Danger of self injury in trapping, 
crating, and shipping. 

2. Difficulty and expense of handling 
and transporting. 

3. Tendency to drift away from new 
area. 

Experience derived over a period of 
years will probably definitely fix the more 
desirable method of transfer. 

The statement was made before that 
more food and a better balanced ration 
obtains in the cut-over hardwood forest 
than in virgin timber. The belief is 
expressed that the cut-over land will 
safely carry a heavier deer population. 
This was fairly well demonstrated in 
1927. At that time approximately two 
thirds of the game preserve was cut over 
and one third remained in virgin timber. 
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That fall the mast crop was almost a 
failure. Deer located in the virgin woods 
either drifted to the cut-over area in 
search of food or starved in the virgin 
timber that winter. On the cut-over land 
the loss of mast was supplemented by 
tender shoots of second growth. Old 
skid roads and openings in the woods 
carried green vines, grasses, weeds, late 
berries, and fruits not found under the 
tall timber. Browse was more plentiful. 
The deer on these areas survived the 
winter well. 

The probability is that as the second 
growth canopy closes over, winter food 
supplies will again diminish and must be 
made available artificially. Plans are now 
under way for improving existing or- 
chards, and for planting suitable feed 
crops such as corn, buckwheat, orchard 
grass, and others at suitable locations. 
At present the necessity of such plantings 
together with salting is felt only to con- 
trol drift outside the preserve as much as 
possible. 

The Pisgah Game Preserve contains 
about one hundred miles of good fishing 
stream fairly accessible by automobile. 
Twenty years ago the fishing was excel- 
lent. The logging operations on the area 
have greatly disturbed fish life by remov- 
ing shade and food. Suitable stock for 
replanting has been scarce. Fishing has 
been fairly heavy and became poorer year 
by year. We proved to our own satisfac- 
tion that the planting of small fry in 
the streams failed to bring results. The 
construction of suitably located rearing 
pools and the holding of fry till they 
have reached at least three inches’ in 
length is apparently more successful. The 
problem of obtaining suitable quantities 
of healthy fry from available federal and 
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state hatcheries is not yet solved and the | 
hatching of our own eggs may yet be 


necessary. The fish population is slowly — 


increasing. 
The extreme lower waters contain 
small-mouth bass separated as much as 


practicable from trout water by small | 


dams. The larger streams contain rain- 


bow trout and the upper waters and side _ 


branches speckled or brook trout. Nat- 
ural falls usually determine the dividing 
lines between rainbow and brook-trout 
water. In a few streams, however, there 
is some intermingling. 

Fish resources in the Southern Ap- 
palachians have largely gone the way of 
game resources. Here, too, the Pisgah 
Game Preserve has played its part in 
building up public interest in fish propa- 
gation. The preserve is open to limited 
fishing for a short period each summer. 
Sportsmen travel miles to get a chance at 
it, and while the fishing is not by any 
means what it might be or what we 
expect to make it given time and funds, 
it has probably been responsible for the 
initiation of many other public and pri- 
vate fish cultural enterprises in the 
section. 

The management of the wild life re- 
sources of the Pisgah Game Preserve has 
thus far been largely the difficult but 
relatively simple problem of building up 
a population. Now that we are turning 
to more complicated matters of utiliza- 
tion, betterment of stocks, digging into 
various biological and biotic factors neces- 


sary to a sound basis of management, we. 


find ourselves handicapped for lack of 
basic information. Deep search into these 
factors by qualified specialists is needed. 


WATER AREAS AS A FOREST RESOURCE 


By S. B. LOCKE 
Regional Forest Inspector, Ogden, Utah 


>BECHNICALLY the interest of 
Si the forester may properly be 
I 4 held to problems of timber pro- 
duction, but as a land administrator the 
field is broadened to include all resources 
within the land area under his super- 
vision. In almost every forest section of 
any extent there are included water areas. 
On public forests there is a responsibility 
to keep these in productivity and on pri- 
-vately controlled units they may be made 
to furnish a very considerable revenue. 


The proper protection and manage- 
ment of a forest for timber production 
provides conditions favorable for produc- 
tion of the water resources. The inves- 
tigator studying water areas often over- 
looks the close relationship of forest pro- 
tection to his problems and the forest 
administrator on the other hand fails 
to appreciate how productive water areas 
may be when properly managed. One 
reason for this is the fact that to a con- 
siderable extent on public forests the 
agency responsible for the forest admin- 
istration has not been in close contact 
with that administering the fish resources. 
There has been somewhat of an apprecia- 
tion of the necessity of forest protection 
to maintain stream conditions favorable 
to aquatic life but not a wide understand- 
ing of the high potential productivity of 
water areas. 

In general the ecology of aquatic life 
starts with the minerals and gases in 
water solutions. These are utilized by 


algae and this basic food “ stepped up ” 
by progressively higher forms to human 
food in the form of fish. Another impor- 
tant source of food is from organic mat- 
ter deposited on the bottom or by plants 
rooted in the bottom. The bulk of the 
food in lakes originates in the minute life 
classed as plankton, while in streams the 
life forms associated with the bottom and 
shores are relatively larger. In one se- 
quence in lakes the one-celled algae may 
be eaten by water fleas which in turn 
become the food of small fish. These may 
be eaten by larger types of fish suitable 
for human consumption. Ordinarily the 
relationship is much more complex. 

Since these low types of life are very 
abundant and reproduce rapidly, the total 
production is very great. Birge and 
Juday summarize the plankton produc- 
tion of Lake Mendota with a turnover 
of once a week at 10,700 pounds per 
acre of dry material per year, or about» 
ten times this weight of living matter. 
They believe the turnover will fall be- 
tween one and two weeks during the 
greater part of the year. There is often a 
standing plankton crop in deep lakes of 
about two tons per acre live weight as 
given from Lake George by Juday (6, 
p. 47) as 3,895 pounds per acre. 

The aquatic vegetation on the bottom 
at Lake George as given by Needham 
(9, p. 20) made up a weight of 24 tons 
per acre in Nitella where the growth was 
not very heavy. This supported a very 
abundant plant and animal life. He 
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states also that diatoms may occur in 
millions per cubic yard of water. Water 
fleas taken from the stomach of a white- 
fish had their food canal packed with 
these diatoms. The bottom fauna is most 
abundant in the weed beds and the total 
number of individuals of all food staples 
here such as midge larvae, scuds (fresh 
water shrimp), etc., was approximately 
10,000,000 per acre, estimated to support 
6,666 fish for a year on a turnover of once 
in two months. In Oneida Lake, Baker 
(2, p. 222) gives the fish population as 
350 per acre based on the food present. 
In the water from 1 to 6 feet deep he 
estimates there are 33 million inverte- 
brate animals per acre. Baker (1, p. 473) 
gives the standing crops of bottom- 
inhabiting forms as totaling 389 pounds 
per acre. A study of the reproduction 
growth gave 3.3 weight increase by one 
of the common snails. In the Illinois 
River there is a production approaching 
that for lakes. 

The productivity of streams is gener- 
ally less than lakes but here P. R. 
Needham (10, p. 195) found that cold 
headwater streams under 7 feet in width 
produced much more fish food per unit 
than the larger streams. He found that 
the average amount of fish food for the 
various kinds of bottoms (not rated as 
to their relative occurrence) was 116 
pounds per acre in waters containing 
little or no aquatic vegetation. On vege- 
tation-covered bottoms fish food is much 
more abundant and the highest yield is 
800 pounds per acre over beds of chara, 
which is three times that over water cress, 
the next highest. These are the standing 
crops and a conservative allowance would 
be at least a four times turnover for total 
production. 
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Insects often form a large proportion © 


of fish food and Forbes (5) states that 
the aquatic larvae of burrowing mayflies 
in one study constituted nearly one-fifth 
of the fish food. The scuds alone may 
produce 100 pounds of fish food per 
acre in a seven-month growing season 
according to Scott (11, p. 5). Birge and 


Juday (3, p. 242) quote a comparison — 


with production of blue grass and white 


clover in a pasture of 1,477 pounds per | 
acre of dry organic matter between May | 
1 and October 15. To compare this with | 


the figures used for water areas it is 
necessary to include the weight of the 
roots also, in order to determine total 
production of vegetation. The produc- 


tion of water area is almost twice as rich | 


in protein elements as grass. All the 
figures given for water areas are for total 
production. Information is not available 
to show just what is the sustained yield 
of the food produced by water areas, or 
in other words how closely we could 
use this food supply without lowering 
the productivity. 

The abundance of food produced in 
water areas has been shown. It is desir- 
able to know what this may mean in the 
ultimate product of fish flesh. Richardson 
gives a ratio of 5 pounds of fish food to 
I pound of increase in fish weight. This 
is based on studies in Germany by several 
investigators. It permits the conversion 
of fish food produced to pounds of fish. 
Mr. Percy Viosca, Jr., Director of Fish- 
eries, State of Louisiana, has been quoted 


as having produced in a 12-acre pond | 


800 pounds per acre weight increase in 
fish and as believing that through cultiva- 


tion this may be raised to as much as a_ 


ton of game fish per acre. Scott (11, 
p. 4) states that in pre-war days carp 
ponds in China rented for $30 per acre, 
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cash rent. Buller (4, p. 7) states regard- 
ing fish raising by farmers, ‘A pond of 
the size of an acre might, with attention, 
produce from 5,000 to 6,000 pounds of 
fish a year, and this with no expenditure 
for food.” Clams on the Pacific Coast 
were stated by McMillin (8, p. 106) to 
produce 534 pounds of cleaned meat 
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increase in such production as the science 
of handling the water resources develops. 
Foresters responsible for administering 
public forests need to realize the extent 
of the water resources within the areas 
under their supervision and to encourage 
proper development. The fact that the 
product in game fish is given highest 


TABLE 1 


PRODUCTION OF WEIGHT INCREASE IN FISH FROM NATURAL FISH FOODS IN VARIOUS WATERS 


a Live weight ten times this. 


Seudias Est. Total fish ‘ache 
Lake or stream Class of food or locality food web ane fee: ad sppande: oe 
dry weight Pee dry weight fish per 
in pounds ® vical in pounds acre on 
5 to 1 basis 
~ Mendota. Deep water plankton. 214 35 7,490 1,500 
Lake George. Deep water plankton. 389.5 35 13,632 2,726 
Oneida Lake. Bottom forms. 389 3 1,167 284 
Streams of Oswego | Bottom forms without 116 4 464. 93 
River System. much vegetation. 
Streams of Oswego| Bottom forms over 880 4 3,520 704 
River System. chara beds. 
Illinois River. Actual yield of fish 178.4 
from commercial fish- 
eries. 
Illinois River. Est. on basis of food 1,430 286 
in best lakes and 
back waters. 
Louisiana fish Controlled fish ponds. , 800 
ponds. 


The production in dry weight from a bluegrass and clover pasture is given as 1,477 pounds per acre, hav- 


ing a much lower b ase content than the above listed foods. 


fattening 900-poun 
of meat per acre. 
per acre. Leach estimates the carrying 
capacity of a I-acre pond with vegetation 
at 10,000 fish to yearling age without 
supplemental food. The preceding in- 
formation is summarized in Table 1. 
This detailed discussion with specific 
quotations has been given in order to 
present definite evidence as to the high 
productivity of waters. There is to be 
considered the great possibilities of an 


This would ordinarily give an increase in 


steers of one pound of meat to 15 pounds of feed, or a total in this case of 100 pounds 


value for sport purposes may divert from 
the attention which would naturally be 
given to it on a commercial basis, but in 
the end this increases the true value of the 
product. To the private owner there is 
a possibility of a very substantial income 
from a part of his property otherwise not 
considered as income producing. ‘There 
are few men qualified to place such re- 
sources under management and develop 
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their productivity but some states are 
accomplishing much in investigative work 
and no doubt professional advice in such 
matters will become more generally avail- 
able for land owners within the near 
future. 
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THE NATIONAL FOREST ENTERPRISE IN 
CALIFORNIA‘ 


By S. B. SHOW 


Regional Forester, San Francisco, California 


mEWENTY-ONE years ago in 
December, 1908, when Gifford 
Pinchot was Chief Forester, the 
western national forest districts were 
established. Nearly four years earlier, 
February I, 1905, to be exact, the trans- 
fer of the old ‘“‘ Forest Reserves’ from 
the Department of the Interior to the 
United States Department of Agricul- 
ture had taken place, and the branch 
form of organization still in effect had 
been worked out for the Forest Service. 
The system of direct administration for 
national forests, as established at the very 
start, with supervisors and _ district 
rangers, each having complete territorial 
responsibility, has to a remarkable degree 
stood the test of time. 

To understand the reason back of the 
establishment of national forest districts, 
we should remember that in 1905 a small 
group of men undertook the development, 
protection, and utilization of an enor- 
mous area scattered throughout the West 
and far removed from the seat of national 
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government. This territory and its re- 
sources had previously been largely open 
to anyone who could take the resources. 
Forage, timber, water, minerals, and 
agricultural land had a value, often a 
critical value, to the hardy citizens of 
the West, and the idea of paying for what 
had always been free and having a small 


1Presented at the annual meeting of the 
California Section, Society of American For- 
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group of Washington “ bureaucrats ”’ tell 
them what they could and could not do, 
what to pay and how to act in connection 
with the use of these natural resources, 
was met by strenuous opposition and open 
hostility from the cowmen, sheepmen, 
lumbermen, promoters, and politicians. 

The West soon found out that this 
new organization meant business, and, by 
and large, was not subject to local ap- 
peal, influence, or the other forms of 
persuasion which had come to be re- 
garded as a part of public land affairs. 
Those were hectic days of struggles, 
fights, and strategem, with the embattled 
forest supervisors trying to obtain graz- 
ing fees from stockmen and stumpage 
payments from lumbermen, both of 
whom, in turn, were crowding the poli- 
ticians to abolish the whole federal for- 
est system and return to the free-for-all 
methods of the good old days. 

The Chief Forester and his staff must 
have been tolerably busy. On the one 
hand they had a real struggle for very ex- 
istence in Congress; they must develop 
rules, regulations, procedure, and tech- 
nique for handling the national forest 
resources; they must interpret to the 
forest supervisors the meaning of these 
new rules, and check by inspection their 
application, as well as pass on a multitude 
of appeals from local decisions. 

It did not take long for government 
foresters to recognize that something was 
lacking in the scheme of things, and the 
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early experiments with district inspectors 
must have pointed the direction in which 
change was needed. Whatever else may 
be said of the first United States For- 
ester and his staff, they were certainly 
an intelligent group of men with a very 
clear picture of the problems confront- 
ing them ; recognizing that new trails had 
to be blazed to attain the desired ends, 
willing to try anything once and then to 
try something new if that did not work. 
Whether it was a matter of political ex- 
pediency or of hard practical experience, 
the prompt establishment of the western 
districts testifies to their conviction that 
local self-government was the best and 
indeed only way in which the host of 
essentially local problems, arising out of 
the creation of national forests, could be 
handled. 

This one act alone is sufficient proof 
that, at the start, the Forest Service was 
no bureaucracy in the derogatory sense 
in which that term is now used. Some 
of the earmarks of a genuine bureaucracy 
are a deep and abiding belief that no one 
can do as good a job as the present in- 
cumbents; a steady and persistent effort 
to increase the power in their own hands 
and never to give up any power once ac- 
quired; a profound mistrust of decen- 
tralization ; a smug satisfaction with rules 
and regulations, and a belief in the sanc- 
tity of decisions once rendered; a will- 
ingness to hide in the safe haven of 
anonymity afforded by distant isolation 
from the scene of conflict; a desire to 
handle everything by correspondence 
rather than by conference. All of these 
tenets in the creed of a good bureaucrat 
were heaved overboard en masse through 
the establishment of the western national 
forest districts. With characteristic bold- 
ness, the then Forester went the whole 
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distance in one stride. Here was no fal- 
tering compromise with a bright idea, try- | 
ing 10 per cent of it one year and 20 per 
cent the next, but a willingness to go the. 
limit once for all. 

It must be recognized that the western 


districts from the start were much more. 


than a new set-up in form only, for along | 


with the jobs went a very high part of 
the prerogatives and powers previously | 


hands. | 


centralized in the Forester’s 
Gifford Pinchot was certainly aiming at 


a new kind of relation between a federal | 


agency and the states, counties, and local 
citizenry. With a clear appreciation of 
the inevitable drift toward sterility and 
ossification which gradually pulled the 


usual government bureau away from real | 


public service, he saw in the district or- 
ganization one of the means for avoiding 


the pitfalls of bureaucracy and for affir- | 


mative and positive public service. It 
may also be said that, with very minor 
exceptions, the powers originally dele- 
gated to the districts have been main- 
tained and in some cases increased by 
successive Chief Foresters. The district 
form of organization has unquestionably 
had a fair and thorough trial during the 
past 21 years. 

In discussing this subject it is almost 
impossible in a short paper to delimit the 
place that the major divisions of the For- 
est Service, namely, Washington office, 
district office and field’ administration, 
and more lately the experiment station, 
have had in the working out of national 
forest administration. Perhaps it is 
hardly necessary, for the real question 
after all is not whether one part or 
another has been good, bad, or indiffer- 
ent, but rather: Has National Forest 
administration as handled during the past 
21 years been a good thing or a bad 
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thing? To answer this question, I am 
going to deal in some detail with a single 
National Forest District, the California 
District. 
What were conservation affairs and 
particularly forest conservation affairs 
like in California 21 years ago? The 
national forests were a going concern, 
but elsewhere fire protection of com- 
mercial timber was rather sporadic, or 
was entirely lacking on many large hold- 
ings. Young growth was largely ignored 
by private owners and the public was 
little interested in the fate of either com- 
mercial or second-growth areas. Except 
for a few localities and a few individuals 
the enormous importance of forest and 
brush cover to water relations was 
ignored or not even thought of. Little 
or no attention was given to the part of 
the state and federal government in pro- 
tecting private lands. The state itself 
had made a small start toward building a 
protection organization. The deliberate 
public management of lands for inspira- 
tional and recreational purposes had be- 
gun in the national parks. Such state 
conservation activities as fish and game 
management were on a pretty low level. 
There existed, no doubt, a great deal of 
latent interest and concern about forest 
conservation but no efficient means had 
been worked out to make this public con- 
cern effective. 

One thing immediately accomplished 
by the creation of District 5 was to make 
the “‘ overhead,” the district officers, a 
part of the country just as the forest 
supervisors already were. ‘These men 
were not merely agents of the federal 
government. They were citizens of the 
state, counties, and communities. Their 
isolation and anonymity were forever de- 
stroyed. They could not escape constant 
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contact with local problems and needs 
and the study thereof. They had to stay 
and see the effect of their decisions, and 
being endowed with rather wide powers 
could seldom fall back on the “ feather 
pillow ” of distant Washington. 

The user and permittee of the national 
forests immediately had someone whose 
word was usually final with whom to do 
business in person. Instead of a distant 
and impersonal organization he could run 
to earth an individual and argue things 
out with him. He could get this official 
right out on the ground where his de- 
cisions had to be based on realities rather 
than theories. He could demand and 
find out why a particular decision was 
made. To the permittee or user, the for- 
est officer might seem a bureaucrat, a 
hard-boiled and unsympathetic official, 
but he had the opportunity, frequently 
exercised, of expressing a full opinion 
on the subject. 

The forest officer, on the other hand, 
may have started with the notion that all 
users were thieves and robbers without 
honor or honesty, but he soon under- 
went a rather rapid change in viewpoint. 
Individual acquaintances were formed 
and a high degree of mutual respect de- 
veloped in most cases. As all this gradu- 
ally came about, mutual problems were 
more and more approached and solved 
on a factual basis rather than on one of 
special pleading or of strict letter of the 
regulations. Certainly it seems clear that 
the localization of national forest admin- 
istration made this possible. 

This relationship was something en- 
tirely new as between the federal govern- 
ment and individual citizens of the West, 
not only in practice but in theory. It 
displaced the old “ governing and gov- 
erned ” idea and in its place set forth the 
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tenet that the federal government owed 
it to the citizen to facilitate mutual study 
and discussion of mutual problems, and 
since but few citizens could go to the 
seat of government at Washington it did 
the next best thing and brought the gov- 
ernment to the localities concerned. 

Regardless of the wider significance of 
this move, there can be no doubt that the 
establishment of the district resulted at 
once in more speed and satisfaction in 
the transaction of business. One of the 
early rules of the Forest Service was to 
keep things moving, to avoid procrastina- 
tion, and to make decisions as promptly 
as possible. To this rule soon was added 
the ambition of the youthful district to 
do business in a business-like way. This 
collided naturally with the tradition that 
the government was an easy mark, could 
not obtain what its products were worth, 
was slow-pay, had a forgiving and kindly 
desire to waive its just debts. Whatever 
else may be said regarding the national 
forests or their administration by the dis- 
trict, few would now contend that busi- 
ness transactions are not handled on a 
business-like basis. [That much, at least, 
is a thing of the past. Indeed, certain 
business methods developed in the dis- 
trict, such as determination of stumpage 
value of standing timber, are now largely 
recognized as standard in the business 
world. 

A somewhat parallel question at the 
start of the district organization was 
whether or not the new form of local 
administration would be accepted by 
local people, communities, and business 
as the final judge of local problems and 
questions or whether the old habit of ap- 
peal to Washington would persist. Ap- 
peals based on the facts in a particular 
case, seeking an independent review by 
the Forester or Secretary of Agriculture, 
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are a part of the regular routine of na- 
tional forest business. They are the most | 
wholesome check on any tendency for the 
district either to become bureaucratic, to) 
be too responsive to local needs, or to) 
play favorites. Such appeals not only are) 
an ever-present protection to users of the: 
national forests but are a rather rigid) 
measure of the standing of local adminis- » 
tration with its people. A listing of such) 
appeals for the past 21 years would promi 
ably show a lower and lower percentage } 
of cases going to Washington or from the| 
field to the district office, and this would 
indicate that local administration of the | 
national forests has, by and large, after 
many and long struggles, pretty well 
established itself. 

The political appeal against local de- 
cisions or policies is probably as frequent 
as ever. These.range all the way from 
trivial attempts to get jobs for worthy 
young men wanting a pleasant and profit- 
able vacation to major efforts looking 
toward restriction of the ability of the 
Forest Service to manage the national 
forests with a free hand, such as the. 
late attempt to legislate preferential 
treatment of the livestock industry. All | 
these appeals say, in effect, that the case 
is based not on merit but on the desire 
of the appellant, whether an individual, 
a corporation, a community, an industry, 
or another federal agency, for preferential 
treatment. Aside from a few federal 
which still believe in this 
method, most of the political appeals 
come nowadays from the “small fry.” 
It is doubtful if the existence of such 
appeals has much significance. The rela- 
tive absence of them from those doing 
business with national forests is indica- 
tion of general acceptance of satisfactory 
business basis. 


agencies 
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One fairly prompt effect of districting 
was to step up the qualifications of super- 
visor and district ranger jobs through 
more frequent and thorough inspection, 
and to put into fuller effect the already 
established policy of getting the most 
capable men for field positions. We 
should not forget that this is the real 
reason for whatever success has been 
attained in national forest administration, 
for even a perfect form of organization 
would by itself accomplish nothing. 

To weigh the value of national forest 
administration, it is necessary to look 
back with the perspective of 21 years and 
outline the major jobs of this new ven- 
ture, and then to see whether or not 
progress toward their solution has been 
satisfactory. Certainly the first of these 
in priority was to do a competent job of 
managing and protecting the national for- 
ests themselves. “The development of 
technical methods and policies for the 
handling of timber, forage, and land 
uses, and for the control of fire, has been 
and is a complicated and difficult under- 
taking. But with our perspective, we can 
now see that an even greater task than 
that of technical advances has been in 
process of solution. Perhaps this can best 
be described as the practicability of forest 
conservation under difficult conditions, 


or as the demonstration that conservation . 


could cease to be merely a theory or emo- 
tion and become a set of actual practices. 
It is only necessary to recall the deep 
suspicion and hesitancy of lumbermen to 
make large investments on the basis of 
national forest timber sale contracts, or 
the widespread conviction of forest land- 
owners that any money put into fire pro- 
tection of their lands was wasted, and 
then to note the generally contrary trend 
today, in order to agree that great prog- 
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ress has been made in bringing forestry 
out of the clouds and down to solid earth. 

It would be foolish, here or elsewhere, 
to claim perfection or anything approach- 
ing it or to ignore the mistakes in policy 
or in practices that have been made along 
the line. A listing in detail of technical 
advances or failures, or even of opinion, 
will not be very helpful in deciding 
whether or not, on the whole, the man- 
agement of the national forests has been 
competent. From the standpoint of those 
doing business with the Forest Service 
the answer is contained in their willing- 
ness to make large investments on the 
basis of established and known national 
forest practices and policies. From the 
standpoint of the public at large, the 
answer appears to be in the reaction to 
proposals to dismember or abolish the 
national forest system. 

A further initial job of the district, in 
some ways inseparable from the last, was 
to obtain knowledge and, if possible, ap- 
proval of the national forest enterprise 
on the part of everyone concerned. 

At the start California, in common 
with the other western states, regarded 
the whole national forest undertaking 
with a deal of suspicion and dislike. A 
poisonous combination of “states rights ” 
theory and disbelief in the practicability 
of forestry put the new undertaking very 
definitely on trial. The establishment 
and early maintenance of the national 
forest system depended not on western 
support but on that of the middle west 
and east. The attempt to replace ignor- 
ance on the part of users and others by 
knowledge of purposes, practices, and 
results, and to replace theory and sus- 
picion by an impartial examination of 
results, was and is very distinctly a job 
of local administration. For in the long 
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pull public opinion and hence political 
opinion is formed bit by bit from indi- 
vidual knowledge of particular jobs, in- 
dividual judgment regarding worth- 
whileness of results, respect or lack of 
respect by particular individuals or com- 
munities for forest officers. This sort of 
thing cannot be accomplished by a high 
pressure campaign of self-advertising, 
but rather by proving competence job by 
job. If we remember only such facts as 
the continued existence of incendiary fires 
and the guerrilla warfare on fire protec- 
tion policies, we might conclude that the 
national forest undertaking lacked to a 
large degree the confidence and respect of 
the public. Such manifestations cannot 
be ignored, but it would be a serious mis- 
take to accept the voice of the vociferous 
minority as representative. 

Perhaps the safest weighing of the 
success of public education regarding the 
national forest undertaking as a whole is 
the fact of history that the system still 
exists, and that as successive attempts to 
dismember or cripple it have been made, 
the West, and I think particularly Cali- 
fornia, has more and more vigorously ex- 
pressed its wish that the national forests 
be left alone. A few illustrations will 
make this situation more clear. Between 
15 and 20 years ago the Forest Service 
was forced to eliminate from the national 
forests of the state a large area of land 
on the ground that its primary value was 
not for commercial timber production. 
Some of the eliminations were probably 
justified, but by no means all. Within 
recent years, by way of contrast, one 
sizable addition of merely grazing land 
has been made to a California national 
forest on petition of the local stockmen 
who were more than willing to pay the 
grazing fees to have their difficulties 
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settled by the Forest Service. The estab- 
lishment of land exchange for the pur- 
pose of enlarging the area of nations 
forests, the extension of forest boundaries 
for this purpose, and the willingness of 
all but one or two county boards of super- 
visors to have such exchanges made even 
though it means a reduction in taxabl 
property, would certainly have been im- 
possible 15 or 20 years ago. / 

A few years ago, a bold attempt was 
made by hired employees of the range 
livestock industry to legislate perpetual 
and unreasonable privileges for stockme 
With the Cali 
fornia livestock organizations taking no 
part in this fight, the proposal was badl 
beaten, and a lot of strong opposition de- 
veloped in California. In most cases, the 
position taken was that any such legisla- 
tion would tend to break down the in- 
tegrity of the national forest system and 
would reduce the administrative freedom 
of the Forest Service to handle the for- 
ests in the interest of the entire public. 
In other words, the general proposition 
was that restrictive and definitive legis-- 
lation was bad for the national forests: 
and that their administration was suffi-- 
ciently competent to make such legisla-, 
tion unnecessary. In the deciding of this: 
particular question, California and other ' 
western states stood with the central 
west and east. Cases of this sort indicate, 
at the very least, a considerable degree 
of local approval of the national forest 
system and a rather high degree of im- 
probability that its abolition or dismem- 
berment is likely to be approved. 

All of these jobs were, so to speak, 
strictly business having to do with the 
maintenance and direct management of 
the national forests. They were difficult 
and complicated enough, but were after 


on the national forests. 
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all simple when compared to the in- 
evitable and necessary job of getting 
numerous other agencies interested in 
and participating in forest conservation, 
carrying their fair share of the job, get- 
ting action where there was inaction be- 
fore. In other words, the idea had to be 
exploded that the establishment of the 
national forests had fully solved the for- 
est problems of California and that every- 
one else could sit back comfortably and 
serenely and let Uncle Sam do the work. 
Very fortunately, the state itself was al- 
ready in the game, has remained so, and 
has been at all times a partner in this 
most difficult of all tasks. 

In the early days, from the national 
forest angle, the situation was indeed a 
hopeless-looking one. For one thing, the 
forests were bespattered with private 
holdings of various sizes on many of 
which no protection effort was made and 
which had to be protected to safeguard 
intermingled federal lands. Many land 

~ owners were cheerfully and frankly will- 
ing to be parasites. For another thing, 
the national forests were bounded on the 
downhill side with a continuous belt of 
highly inflammable and mostly unpro- 
tected country, partly owned by residents 
on their land, partly belonging to the 
United States (Public Domain), mostly 
used for grazing, and the happy hunting 
ground of the “burners” of all sorts. 
Except in southern California, the coun- 
ties and communities recognized no re- 
sponsibility in the protection of these 
lands, many of the owners did not want 
them protected, and the state could not 
possibly cover all the eggs in the nest. 
The idea that these lands required pro- 
tection in order to preserve their water- 
shed value had sprouted under skillful 
hand cultivation in a few places, prin- 
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cipally in the south, but the idea that 
everyone suffered from lack of protec- 
tion and management of wild lands was 
accepted by only a few. 

In what has been done to change this 
situation the Forest Service has, I sup- 
pose, insulted, bedeviled, annoyed, pes- 
tered, and given unwanted advice to 
nearly every agency even remotely con- 
cerned with forest conservation in Cali- 
fornia. Standing firmly on the ground 
that many agencies, particularly land- 
owners, had a share and duty in the 
whole problem, telling them just what 
that share was, and sticking to it until 
the share was redeemed, has been one of 
the really important steps toward ade- 
quate protection and management of 
wild lands. The fact that prior to the 
passage of the compulsory patrol law 
most of the large landowners, with no 
compulsion whatever, had begun paying 
the cost of protection on their lands, is 
certainly a clear indication that the ne- 
cessity for active care of land was becom- 
ing more and more established. ‘The 
principle that if the private landowner 
had an obligation to protect his land, the 
state and nation had an equal obligation 
to participate in that undertaking was 
early established by the Weeks Law of 
I91I, and was greatly expanded and 
strengthened by the Clarke-McNary 
Law of 1924. Certainly these laws ac- 
celerated the development of codperative 
protection in California, but it is wholly 
probable that the more important ad- 
vances would have come any way. 

With the federal government and the 
state plugging steadily away on educa- 
tion of the general public, of landowners, 
and of other public agencies, more and 
more cases developed in which a land- 
owner, a railroad, a county board, a road 
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building agency, or a power company has 
reached the point of recognizing forest 
needs in the management of its own 
affairs, or by voluntarily contributing 
something toward forest needs. ‘This 
gradual increase in the number of agen- 
cies participating in forest protection has 
been a truly remarkable feature of the 
past 21 years. Its extent is indicated in 
one way by the number of cooperative 
agreements existing among the agencies 
concerned. The actual documents them- 
selves have no more importance than any 
other quasi-legal agreement, but have 
enormous importance in signifying mu- 
tuality of interest and common purpose 
in forest protection. To look at the 
matter in another way, if a meeting is 
held at which representatives of all agen- 
cies participating in codperative forest 
protection are present, a fairly sizable 
room is required. Naturally enough, 
there have been and are individual differ- 
ences of opinion among this group and 
plenty of invidious comparisons and re- 
crimination. But here again, it would be 
a serious mistake to give undue impor- 
tance to the details and overlook the high 
degree of effective codperative effort in 
fire control which has gradually been at- 
tained by such means. 

Beginning somewhat later than this 
process of getting together of landowners 
and the extension of direct fire protection 
effort, there has been a collateral devel- 
opment which, in its way, has been fully 
as significant. This may be thought of as 
the creation of organized means for 
stimulating interest and expression of 
public opinion on forest conservation. 
‘Twenty-one years ago the Sierra Club 
was a leader among a very small group 
of agencies which had declared them- 
selves on forest conservation in Cali- 
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fornia. Today, that club is still a leader, , 
but a truly enormous list of other agen, 
cies, active in the same field, could readily} 
be named. Southern California has been) 
for many years the home of local con-: 
servation associations which constantly’ 
study and analyze forest problems, and) 
which have taken a direct and active place: 
in coordination of effort in presenting for-- 
est needs to legislatures, Congress, and | 
similar bodies, and in making independent 
studies. The State Chamber of Com-/ 
merce, with a network of regional con-! 
servation councils, a strong central cont! 
servation council, and an able forest study 
committee has for several years taken a) 
leading and effective place in advaneaal 
forestry. An organization of forest land-; 
owners, the California Forest Protec; 
tion Association, has for years repre- 
sented the interests of this group, and 
has proven very effective in educating the 
public on such matters as the need for 
deferred taxation on cut-over lands. 
Local chambers of commerce, women’s 
organizations, and clubs of all sorts now 
devote systematic attention to forest con- 
servation. As a general thing, the agen-- 
cies directly engaged in forestry work are: 
represented on these committees, boards, 
and councils and, by and large, their; 
interest is intelligent and their programs; 
directed toward some needed improve-- 
ment. 


It is easy to be scornful regarding the} 
worthwhileness of this public education} 
and participation in forestry and to be? 
skeptical about any useful result that may} 
follow from it if one sees only the dilet-- 
tante interest of some of the groups, or} 
the special pleading of others, or the? 
battles between organizations in which) 
the objective is organization prestige | 
rather than the advancement of forestry. 
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But any such narrow view would be 
altogether wrong. The genuine value of 
this whole movement lies in the fact that 
pit has interested many people who would 
not otherwise have known anything about 
the forest problems and needs of Cali- 
fornia, and that in one way or another it 
is an essential factor in improving the 
facilities available to the directing forest 
agencies. 

One exceedingly valuable result of all 
this has been the constant scrutiny of 
official acts by interested outsiders, for 
many of these agencies have had the per- 
fectly correct view that forestry is best 
practiced on the ground and not on paper. 
Even if at times based on incomplete in- 
formation, such things as insistent public 
demand for more effective fire protection, 
or for better codrdination of different 
kinds of land use, represent the most 
wholesome kind of check on the official 
organizations concerned. 

If this sketch is substantially correct, 
it must be obvious that no single agency 
can possibly claim credit for either the 
impressive developments in cooperative 
forest protection and management, or for 
the equally significant growth of public 
opinion and participation. Certainly in 
so far as the Forest Service is concerned, 
any such claim would be presumptuous 
to the highest degree. If we look back 
21 years it seems correct to say that at 
the start the Forest Service did perform 
somewhat the same function that a 
crystal does when dropped into a satu- 
rated solution of certain chemicals. That 
is, there was then undoubtedly a great 
amount of latent and potential interest 
in forest conservation which began to 
crystallize out of formless solution into 
definite shape once local national forest 
administration was added to the indeter- 
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minate and leaderless situation. ‘This 
process, in chemistry as in human reac- 
tion, once started acquires momentum. 
That the Forest Service has an important 
part in the further development of co- 
operative forest protection and manage- 
ment and in public education is too ob- 
vious to require argument, but these 
movements have acquired such momen- 
tum and vigor and have so many par- 
ticipants that our present individual place 
is that of a codrdinate agency among 
many others. 

Looking back again to the events of 
the past 21 years we find the roadside 
strewn with the relics of a good many 
fights and head-on collisions, in most of 
which the Forest Service has been either 
the collidor or the collidee. ‘These things 
always seem terribly tragic at the time, 
win, lose, or draw, and yet, with the per- 
spective of even a few years, it usually 
becomes clear that disagreements as well 
as agreements have made for progress in 
California forestry. A few examples will 
indicate what I mean. Vociferous dis- 
satisfaction with national forest fire pro- 
tection methods has led a number of large 
landowners to establish independent pro- 
tection organizations on their own lands. 
By and large, this has not been a bad 
thing. Disbelief in the fire-exclusion basis 
of national forest protection methods led 
to an investigation by landowners of the 
proposed alternative “light burning” 
and a final general agreement which has 
been of utmost value. Unwillingness to 
accept national forest cutting methods 
has led to a few worth while experiments 
on private forest lands. A determined 
effort by the Forest Service to abolish 
logging operation fires on national for- 
est land led to the first real study and 
effort in this direction and has largely 
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succeeded. The list could be multiplied 
and would point to the conclusion that 
out of most of the conflicts has come some 
development that has meant a step ahead 
in California forestry. 

Just what relative 
broader perspective would assign to the 
various elements that have been dis- 
cussed is a question that will have to re- 
main unanswered. ‘That the form of 
organization adopted by the Forest Ser- 
vice has resulted in a new sort of rela- 
tion between federal officials on the one 
hand and local government and citizens 
on the other appears to be a fairly defi- 
nite conclusion. “That the administration, 
management, and protection of the na- 
tional forests have been the largest single 
step in making forestry a practical and 
workable technique would probably be 
agreed to by most men, though any such 
statement would certainly recognize that 
many other agencies and individuals have 
made worth while contributions. In so 
far as the national forests alone are con- 
cerned, much progress has been made in 
the creation of a definite and workable 
technique. 


importance a 


In the development of codperative for- 
estry the Forest Service, representing the 
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largest single ownership of forest land, 
has clearly been one of several leaders. 
Probably sheer volume of total protection 
effort is the sole item in this field in 
which the Forest Service now leads. 

The creation and later expansion of 
public consciousness of forest problems 
and support of all forest agencies un- 
doubtedly should rank as one of the major 
accomplishments in California forestry of 
the past two decades. At the start, na- 
tional forest effort was probably of 
critical importance, but progressively it 
has become of less relative importance 
because of rapid increase in participation 
by many other agencies while at the same 
time it has increased in absolute amount. 

Finally, it cannot be said that the 21 
years under review have resulted in final 
solution of any single problem, technical 
or otherwise, on the national forests. 
There is certainly no ground for a feel- 
ing of smug complacency on the part of 
anyone concerned. On the other hand, 
there is reason for satisfaction that not 
only the national forest undertaking, but 
the larger forest conservation undertak- 
ing of which it is a part, are both well 
established. 


DEVELOPMENT OF SILVICULTURAL PRACTICES IN 
THE CALIFORNIA NATIONAL FORESTS’ 


By T. D. WOODBURY 


Assistant Regional Forester, San Francisco, Calif. 


Seed RING the period between 
1890 and 1906 the destiny of 
43 California pine timberlands, at 


least during our day and generation, was 
very largely determined. These years 
witnessed a dramatic contest between 
private capital on the one hand, deter- 
mined to secure the maximum amount of 
stumpage for unrestricted exploitation, 
and a federal administration on the other 
hand, equally determined to lock the 
door of our local timber empire to private 
ownership and hold as large an area as 
possible for the working out and applica- 
tion of an American system of public 
forestry. 

In 1892, under congressional authority 
granted during the previous year, a por- 
tion of the present Angeles National For- 
est was created. In 1893 the nuclei of 
the Sierra, San Bernardino, and Cleve- 
land National Forests were proclaimed 
by the President. Others followed in 
quick succession until by 1905, when the 
administration of the national forests was 
transferred from the Interior Depart- 
ment to the Department of Agriculture, 
California had a net area of about 
14,000,000 acres in national forests. 

At this time the local administration 
of the national forests in California, as 
elsewhere, was of necessity in the hands 
of a personnel untrained in forestry. 

*Presented at the annual meeting of the 


California Section, Society of American For- 
esters, San Francisco, Calif., Dec. 17, 1929. 


Forester Pinchot, however, very soon es- 
tablished a district inspection service com- 
posed largely of technical men. F. E. 
Olmsted, who had secured his training 
abroad and on the Biltmore estate in 
North Carolina, took charge of the local 
office in San Francisco. Extremely de- 
tailed inspections on each forest were 
made. Incompetent employees were 
weeded out and instruction in various 
lines of forest activity was given to those 
who remained. 

Secretary Wilson had decreed that 
local questions should be handled locally. 
Although all adminstrative decisions of 
importance were still made in Washing- 
ton, the local inspection office offered an 
opportunity for direct local appeal from 
the decisions of supervisors and kept the 
Forester’s office closely in touch with 
local sentiment. It brought the user one 
step nearer the source of authority and 
paved the way for the centralized dis- 
trict offices which were set up in De- 
cember, 1908. Headquarters for this 
District were established with Olmsted 
as District Forester and Coert DuBois 
as his assistant. G. Morris Homans, 
later State Forester of California for 
many years, was Chief of the Office of 


“your humble ser- 


Silviculture, with 
vant ” as assistant, and an additional crew 
consisting of Swift Berry, George W. 
Peavy, and C. A. Kupfer. 

We found the national forests of Cali- 


fornia very largely untouched by the 
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marking axe. The total cut from them 
for the year 1908 amounted to only 
52 million board feet. A few small sales 
had been made previously in the southern 
Sierras, largely to the Madera Sugar 
Pine Company on the Sierra National 
Forest under the guiding hand of W. B. 
Greeley, who at that time was engaged 
in the supervision of timber cruising and 
timber sale work on this Coast under a 
roving commission from the Forester. 
The timber marking recommendations 
prepared by Greeley in connection with 
a 200-acre sale in the western yellow pine 
type may be of interest since they are 
indicative of the silvicultural standards 
at that time. A heavy improvement cut- 
ting, so called, was proposed in the pine. 
All merchantable fir and cedar trees were 
to be cut to a diameter of 18 inches. A 
rough pine diameter limit of 36 inches 
was advocated. The group system was to 
be employed leaving seed trees in groups 
and cutting alternate groups clean up to 
about + acre in extent. The improve- 
ment cutting advocated seems to give 
evidence of the feeling among federal 
foresters at that time that sale areas 
would be recut within a period of 30 or 
40 years. The emphasis was on a reserve 
stand and on securing reproduction 
rather than upon obtaining the maxi- 
mum growth of the timber left on the 
area. The difficulty of securing repro- 
duction after cutting and the consequent 
importance of protecting advance repro- 
duction apparently was not fully appre- 
ciated at that time. 

Marking rules for all types of timber 
were issued by the Forester’s office in 
1908. The rules for the western yellow 
and sugar pine type state in the intro- 
duction, “ On nearly all of the lands in- 
cluded in this type the ground is now 


JOURNAL OF FORESTRY 


; 
but partially stocked with young timber, | 


the areas of forest are constantly be- 
coming more accessible to markets, and 
there is every indication of a strong fu-| 
ture demand at greatly increased prices. 
On nearly every tract a second cut can be. 
made within 30 years. All marking) 
should be done’ strictly with reference) 
to two points: 

“1. Stocking the cutover land as fully 
as possible with sugar and yellow pine. 

“>, Securing a second cut within 30 | 
years. 

“ All cutting should be done under the 
‘Selection System’ which requires a 
careful choice of the individual trees to 
be removed. Fixed diameter limits and | 
the leaving of any specified number of | 
trees per acre can be disregarded. The 
condition of every sugar pine and yellow 
pine on the area should be studied closely 
to determine whether that tree will be 
merchantable 30 years hence, by which 
time a second cut is probable. As a rule 
the trees which will remain merchantable 
for another 30 years should be left. 
Under this system ordinarily about one- | 
half of the stand of merchantable pine 
would be left.” 

The author of these rules had plenty 
of moral courage for he rolled up his’ 
sleeves and hit the problem of marking 
in limited, even-aged, overmature pine 
stands a jolt between the eyes. His blow 
was not a knock-out. This problem is 
still with us unsolved. He says, “On 
areas where practically all of the pine is’ 
overmature and would be cut under the 
rule given above, a sufficient stand must 
be left to reseed thoroughly the cut-over 
land. This requires not less than four 
full-bearing seed trees, at least 25 inches 
in diameter, per acre. Not less than this 
number should be left even if everyone 
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will be a total loss before a second cut 
is possible.” 

The fir and cedar marking problem 
was dealt with by requiring that these 
species should be cut to the lowest mer- 
chantable diameter. To protect the 
ground from drying and to prevent the 
dreaded brush invasion, these species were 
to be left when pines were not available. 

These rules may be characterized as 
“safe and sane.”’ Areas cut over in ac- 
cordance with them today show a heavy 
stand of timber, largely mature and over- 
mature. A number of these areas are now 
ready for a second cut. The losses on 
such areas, however, have been heavy and 
the net increment is much less than it 
would have been had they been treated 
more boldly on the basis of a greater 
knowledge of local forest influences. 

By 1912 a sufficient area had been cut 
over in diversified types and sites to offer 
an opportunity for instituting research 
work on cut-over areas to determine los- 
ses more definitely, as well as growth of 
individual trees, seed-bearing capacity of 
various types of trees, rate of establish- 
“ment of reproduction subsequent to cut- 
ting, and numerous other questions which 
must be answered before an intelligent 
system of cutting adapted to our Cali- 
fornia pine stands could be instituted. 
About 25 sample plots were established 
on cut-over areas as rapidly as the work 
could be handled. These plots cover a 
fair range of sites and types, as well as 
varying degrees of marking. This sample 
plot work, with the results of the 5-year 
periodic observations, was first ade- 
quately described in Department Bulletin 
No. 1176 by Duncan Dunning, entitled 
“ Some Results of Cutting in the Sierra 
Forests of California,” published in 1923. 
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The influence of this work was first 
felt in 1919, however, when the facts 
derived to date were made available in 
circular form. Site quality was then de- 
fined and its importance in marking first 
emphasized. ‘Trees were divided into 
thrift classes related to their vigor and 
growth capacity, and the external appear- 
ance of typical trees of each class was 
set forth in order that these classes might 
be identified in the field. These thrift 
classes have been refined, enlarged, and 
more thoroughly described by Dunning 
during the last few years and form the 
present basis for timber marking. 

Information on accelerated growth 
after logging, comparative growth pos- 
sibilities of the various species, impor- 
tance of advance reproduction, seed- 
bearing capacity, and a number of other 
important factors have been covered. 
Now for the first time we are able to 
handle our cutting operations on the basis 
of facts obtained in our own region 
through careful research. Thanks largely 
to persistent hard work and skilled an- 
alysis by such researchers as Show and 
Dunning, we administrative men who 
are responsible for growing the maximum 
amount of wood of the best species on 
our cut-over areas can now ascertain, 
with a little mental effort on our part, 
the most productive trees to leave in 
order to accomplish this objective. Ad- 
ditional information is being accumulated 
by extension of the sample plot study 
method. There is much yet to be learned, 
particularly in regard to species other 
than western yellow pine. 

Recent comment on silvicultural prac- 
tice on the national forests of California, 
by C. S. Smith and F. W. Reed, which 
appears in the November, 1929, issue of 
the JOURNAL oF ForESTRY, gives an er- 
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roneous impression in several particulars 


and is discussed fully in another article.” 


In this connection it is sufficient to state 
here that our cutting practice is based 
upon these premises : 

First, that sawn lumber is a basic com- 
modity for which there will be a con- 
tinuous demand. The most thoughtful 
leaders of the lumber industry constantly 
express their belief in the soundness of 
this premise and this belief is substanti- 
ated by the experience in older countries 
than ours. Any prediction that, in the 
future, pulp board and other substitutes 
will entirely replace lumber is too specu- 
lative, and too visionary, to serve as a 
foundation for a national forest manage- 
ment policy. This is our basis for plan- 
ning to grow sawtimber primarily instead 
of pulpwood. Secondly, we believe that 
species of high intrinsic value at present 
will maintain a relatively high value in 
the future, although recognizing that the 
value margin between such species as 
white fir and sugar pine may grow nar- 
rower as the demand for lumber of any 
sort increases. 

The problem of the protection of cut- 
over areas we recognize as of fully as 
much importance as the working out 
of proper methods of cropping. These 
areas are subject to losses from fire, log- 
ging damage, insect damage, tree diseases, 
and other minor factors. 

Logging operations, particularly when 
steam machinery is used, bring with them 
additional fire hazards. The early timber 
sale agreements contain but few fire 
protection clauses, but in more recent 
years, as a result of the use of large, 
more hazardous logging machines com- 
bined with the occurrence of a few dis- 
astrous sale-area fires, particularly in 


* See page 7o1 of this issue of the JouRNAL, 
OF ForEsTRY.—ED. 
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1924, a rather complete code of pre-_ 
ventive and protective contract clauses | 
has been developed and put into general - 
This audience is largely familiar | 
with this code which is too voluminous | 


use, 


to detail here. Its principal features are 
hazard reduction through the piling and 


burning of refuse which results from cut- | 
ting and clearing around machines and | 
along railroads, prohibition of all un- | 
necessary fire use, including prohibition | 
of smoking, and careful regulation of | 
necessary fire use and readiness for an | 


effective attack on fire by proper organi- 
zation of both men and materials. In 
general excellent codperation is obtained 
from timber sale operators in making this 


code effective. With few exceptions all. 


are determined to keep fire out of the 
operating woods. This could not have 
been said truthfully 20 or even 10 years 
ago. In large part this change in senti- 
ment has developed within the industry. 
State laws and the activities of the State 
Forester’s office have also played an im- 
portant part. I doubt, however, if anyone 
will quarrel with the statement that the 


Forest Service has played a leading part 


in devising and putting into practice 


definite means and methods of fire pro- 


tection and suppression on _ operating 
areas. 

The ultimate place of brush piling and 
burning in the scheme of fire hazard re- 
duction on sale areas has not yet been 
definitely determined. In 1923 the For- 
est Service instituted an experiment on 
the Stanislaus National Forest to deter- 
mine the effectiveness of protecting a cut- 
over area without brush piling and burn- 
ing except on areas of high hazard, such 
as railroad rights of way and logging 
machine settings. We have depended for 
safety upon a special detection and com- 
munication system, adequate special pa- 
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trol, and special fire fighting equipment, 
together with the closing of the area to 
recreationists. Judging results by area 
_ burned over, the experiment so far has 
been successful. The brush is still hazar- 
_dous on the cutting area, however, and 
would make a fire there more destructive 
and difficult to suppress. 

Another experiment involving the pro- 
tection of undisposed refuse from cutting 
is being carried on by the Fruit Growers 
Supply Company on the Lassen National 
Forest in codperation with the Forest 
Service. This experiment is on a much 
larger scale involving approximately 
15,000 acres of each ownership. This 
area has been broken up by fire lines ap- 
proximately 100 feet wide surrounding 
blocks somewhat over 100 acres in aver- 
age area. The cutting refuse is piled and 
burned on the strips only. Narrow fire 
trails are constructed on each side of the 
fire lines. Dependence is placed on early 
detection and quick suppression using the 
fire lines as a base for back firing. As 
yet no fires have spread outside the block 
in which they initiated and the total 
area burned has been small. The cost of 
maintaining the lines has not yet been 
determined. The system has not yet been 
subjected to severe test and the hazard on 
the areas enclosed by fire lines has not 
returned to normal. Definite conclusions 
regarding the future usefulness and ulti- 
mate cost of this type of hazard reduction 
in timber sale work on the national for- 
ests will not be reached for several years. 
The experiment on the Stanislaus Forest 
has 5 years torun. The one on the Lassen 
is to continue until the hazard has re- 
turned to normal, unless terminated 
before that by either party. 

The great weight of the logs derived 
from our sale areas requires the applica- 
tion of considerable power for their re- 
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moval, which, in unregulated logging, 
results in severe injury to the stand left. 
In our early sales small donkey engines 
were used which minimized this damage. 
From 1917 to 1922 the introduction of 
powerful high speed machinery and the 
high lead method of logging, greatly in- 
creased the risk of injury. Since that date 
with the rapidly growing use of caterpil- 
lar tractors, this damage has decreased. 
By the intensive supervision of logging 
and the development of a protective log- 
ging code, a reasonably successful effort 
has been made to hold logging damage 
in check. The prohibition of high-lead 
donkey logging and the requirement that 
caterpillar tractors shall be used when- 
ever physically possible are the controlling 
features of this code at present. 

Careful planning of all logging with 
a view to the reduction of damage and 
the use of protective devices is required 
regardless of type of logging. Our ob- 
jective is to prevent unnecessary injury 
to the remaining stand without excessive 
cost. Intensive studies of sale areas, 
where regulated tractor logging has been 
employed, have shown a survival of from 
80 to 85 per cent of the young timber 
under 12 inches: in diameter at breast 
height, and a survival of nearly 100 per 
cent of the larger timber. Corresponding 
survival on regulated donkey-logged areas 
amounts to from 25 to 50 per cent for the 
small material and from 70 to 85 per 
cent for the larger material. The cost 
of regulated yarding has never been 
accurately determined. Many factors 
affect this cost which makes its deter- 
mination very difficult. It has been esti- 
mated at about 30 cents per thousand by 
government logging engineers. What- 
ever the cost this factor has not been a 
serious deterrent in connection with the 
sale of national forest stumpage. 
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It was recognized early in our work in 
California that some effort must be made 
in connection with timber sale activities 
to free our cut-over stands of diseased 
and unmerchantable white fir and incense 
cedar to protect the second crop. Studies 
made under Doctor Meinecke’s super- 
vision indicated that trees of these species 
which were considered unmerchantable 
under our definitions, and which were 
being left in the woods or forced upon 
reluctant operators, contained an appreci- 
able amount of merchantable material. 
As a result of these studies the cost of 
cutting such trees has since been taken 
into account in stumpage appraisal, and 
operators have been required to cut them 
and to remove merchantable portions 
wherever practicable. The results of this 
protective measure are difficult to ascer- 
tain with any degree of exactness. It 
is axiomatic, however, that in a broad 
way a reduction in the number of flying 
disease spores in our forests must contrib- 
ute materially to sanitation and must 
be well worth the moderate cost of this 
measure. 

Destructive insects, particularly those 
species of Dendroctonus which kill west- 
ern yellow and sugar pine, have given us 
much concern, have caused heavy losses, 
sometimes as great as 10 per cent of our 
stands over limited areas for brief peri- 
ods, and have led to considerable expen- 
ditures for their control. The only 
alarming losses from this source during 
the last few years have occurred in the 
nearly pure western yellow pine stands 
of northeastern California where a recent 
large sale was made for the sole pur- 
pose of salvaging the trees of high insect 
susceptibility and thus checking the 
spread of infestation. 

Material progress has been made in 
recent years by forest entomologists in 
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tracing the relationship between slow 
tree growth, often associated with sub- 
normal precipitation, and insect losses. 
It is now thought possible to identify by 
external characteristics the trees which 
are most susceptible to insect attack. 
Experimental timber marking done in 
cooperation with forest entomologists ap- 
pears to indicate that by a slight revision 
of marking practice the most susceptible 
trees can be removed in connection with 
timber-sale work, thus appreciably re- 
ducing losses on cut-over areas from this 
source. While the eradication of these 
insects by the old expensive, wasteful 
method of cutting, peeling, and burning 
may still be necessary in some instances, 
it is our desire to see the major part of 
available funds spent in research with 
the hope that a better knowledge of the 
cause of the waxing and waning of in- 
festations may lead to a less expensive 
system. In the meantime, control through 
timber sales promises much in accessible 
areas. 

No account of silvicultural progress 
can be complete without brief mention of 
planting activities. We have in this dis- 
trict at least 200,000 acres of old burns, 
largely brush fields now, which must be 
restocked sooner or later. Little has been 
accomplished in the past in the way of 
restocking because of climatic difficulties, 
high cost of work, and limited funds. 
Research planting, however, has given 
us a basis for future work. For north- 
ern California we know the best species 
and age classes to use. Nursery and field 
planting practices are also reasonably well 


worked out. For southern California we ~ 


have a less reliable basis for work. A 
nursery has been established at Susan- 
ville during the past year on a 250,000— 
300,000 present capacity basis with pos- 
sibilities of rapid expansion to a million 
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trees, contingent upon our ability to 
handle the field planting of such a large 
number efficiently. Planting is to be con- 
fined largely to recent burns on the 
Plumas, Lassen, and Modoc Forests, at 
least during the ensuing 5 years. 

Progress toward sustained yield man- 
agement on the California national for- 
ests must also be dealt with all too briefly 
because of time limitations. Since federal 
foresters believe that there can be no 
such thing as well conducted forest man- 
agement without sustained yield, that 
type of management is our objective on 
the national forests of this state. From 
time to time articles have appeared in the 
lumbering press to the effect that this or 
that lumber company has adopted sus- 
tained yield. Usually investigation dis- 
closes that the company in question has 
simply decided not to cut fir and cedar 
at present and to hold its land for the 
later harvesting of these species together 
with such small pine as escape the axe 
and the hazards of logging the virgin 
stand. While this type of management 
should be regarded as a distinct forward 
step because it is bound to result in bet- 
ter fire protection and somewhat more 
careful logging to preserve trees left for 
later cutting, it cannot be regarded as 
sustained yield. In support of this I quote 
the definition of sustained yield which ap- 
pears in the January, 1917, issue of the 
JoURNAL oF Forestry, page 97: “ The 
yield or cut of timber from a forest which 
is managed in such a way as to permit 
the removal of an approximately equal 
volume of timber annually, or periodic- 
ally, equal to the increment.” 

The preparation of plans of sustained 
yield management such as we are using on 
our national forests here involves mainly 
the determination of the volume of ma- 
ture timber to be removed in the first cut, 
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the preparation of tables showing the 
stand left, and the preparation of yield 
tables or growth tables as a basis for cal- 
culating the volume which will be found 
on the area at the end of the first cutting 
cycle. Because of the difficulties sur- 
rounding the preparation of yield tables 
for mixed stands we base our calcula- 
tions of future volume on growth tables 
which show the progress of diameter 
growth for dominant, codominant, and 
isolated trees of the character left on 
cut-over areas. 

The usual rotation selected is around 
120 years with two cutting cycles of equal 
duration. Growth studies indicate that 
this rotation will allow of producing trees 
of an average diameter of approximately 
24 to 26 inches on the better sites. Be- 
cause of the predominance of mature and 
overmature timber in our virgin stands, 
the volume removed in the second cut 
will usually, undoubtedly be appreciably 
less than in the first cut. The stands pres- 
ent at the time of the third cut will 
more closely approach normal stocking 
and the yields will apparently be as great, 
or greater, than those in the first cut, 
although the average diameter of the 
stand will be much lower. 

Nine sustained yield management plans 
have been prepared and approved. The 
area involved in these plans comprises 
a total of 816,000 acres of government 
and private land containing about 15 
billion board feet. The combined allow- 
able cut is 191 million feet. At present 
the cut of national forest timber from 
these working circles amounts to 70,000 
feet out of a total district cut of over 
300 million feet annually. For one reason 
or another operations have not yet started 
in some of these working circles, and in 
others the allowable rate of cutting has 
not been reached. 
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The timberland ownership situation in 
the pine belt of California is such as to 
make public and private land ownership 
interdependent to a large degree. Up to 
this time the Forest Service has experi- 
enced great difficulty in interesting pri- 
vate owners of adjacent timberlands in 
sustained yield management. Without 
such interest but few additional national 
forest areas can be so managed. Under 
the present system of private timberland 
management which places the value of 
the present mature crop far above the 
value of the capacity of the land to 
produce, ownership will tend to be transi- 
tory, overproduction will prevail, and 
productive capacity will be decreased. 
This Society should lose no opportunity 
to promote sustained yield where feasible 
in the interest of our towns, counties, 
state, and nation. Either this type of 
management must be adopted rapidly or 
our state and the national government 
will be faced in the the future with a job 
of land rehabilitation of no mean propor- 
tions right here in California. 

To my mind the silvicultural progress 
made during the past 21 years on the 
national forests of this district may be 
briefly summarized about as follows: 

1. The development of a silvicultural 
system of cutting, based upon research, 
which, when intelligently applied, yields 
reasonably satisfactory net increment on 
cut-over areas, at the same time leaving 
sufficiently high-grade timber of the bet- 
ter species to furnish ample seed for re- 
stocking and to guarantee a profitable 
second cut within 50 years. This system 
of silviculture also yields stumpage re- 
turns in line with the rates charged for 
private timber. 

2. The development and enforcement 
of a protective code designed to mini- 
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mize fire, logging, and tree disease losses 
on cutting areas. j 

3. The expansion of the national forest 
annual cut from 52 million in 1908 to 
333 million in 1928 through practical 
and impartial administration of national 
forest timber sales. (Several owners of 
large areas of timber who have cut na- 
tional forest stumpage have stated to me 
that they would prefer to be dependent 
entirely upon the national forests for 
their raw material, rather than to be 
burdened with and carrying 
charges. ) 

4. The development through research 
of a planting code for the forests of 
northern California. 

5. The building up of a simple man- 
agement plan technique adequate to meet 
present needs and in line with the rather 
rough character of present basic data. 
Fair progress in preparation of sustained 
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yield plans of management. 

6. The encouragement of better silvi- 
cultural and management practices on 
some substantial areas of private lands 
by the publication of a silvicultural code 
for private lands and personal efforts to 
sell sustained yield to owners of land 
within national forest working circles. 

As to the future, it seems to me that 
the silvicultural trail has simply been 
blazed and surveyed, but not yet graded. 
In our game we are dealing with centur- 
ies, not years or decades. Long continued, 
adequately financed research in many 
lines is essential to sound progress. Such 
research, together with economic changes, 
will refine and perhaps remold our pres- 
ent practices. If we keep before us at 
all times our goal of the maximum attain- 
able continuous net wood increment of 
the most valuable species, we cannot stray 
far from the trail. 


| 
| 
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WHY SAWLOG FORESTRY ON THE CALIFORNIA 
NATIONAL FORESTS 


By T. D. WOODBURY 


Assistant Regional Forester, San Francisco, Calif. 


“fRWHE letters of C. S. Smith and 


the heading ‘“ Cellulose Forestry,” con- 
tain critical comments on national forest 
silvicultural practice in California of spe- 
cial interest to me because of my intimate 
connection with the development of 
federal forest practices in that region dur- 
ing a period of over 20 years. 

Mr. Smith charges that many foresters 
have “ distorted views” of the future of 
their profession and that they do not 
think beyond the narrow confines of 
their and “ hidebound 


theories.” ‘This is rather a serious indict- 


“ preconceived ” 


I cannot attempt to speak for 
California foresters other than those in 
public employ. As for these men, they 
are building their woods practice on a 
sound foundation of research. Theories 
and notions from any source which are 
not based on a foundation of forest facts 
do not interest them. All suggested in- 
novations in practice are analyzed care- 
fully to determine their effect upon the 
long-term welfare of the forest. The 
improvement of the forest is their first 
concern. Present stumpage receipts and 
all other factors must be subordinated to 
this fundamental obligation to make more 
productive the large area of mountain 
land within their custody. Woods prac- 
tices which do not decrease losses by fire, 
insects, and disease, and which do not 
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promote the maximum wood production 
in species of highest present value and 
greatest future promise have no place 
in such a scheme of administration. 
These objectives involve certain nec- 
essary practices which are inharmonious 
with the desires of lumbermen and those 
foresters of the new “ economic ”’ or “ in- 
dustrial” school of thought who are in- 
terested principally in securing the maxi- 
mum present monetary return from the 
conversion of the forest. One of the most 
important of these differences of opinion 
surrounds the required cutting of white 
fir on national forest timber sale areas. 
It is admitted that white fir considered 
independently of other species is not being 
manufactured at a profit by most opera- 
tors in California today. There is no 
demand for white fir sawlog stumpage in 
pure stands and no such sales have been 
made from national forest areas. In mix- 
ture with western yellow and sugar pine, 
however, we have about 450 million 
board feet of this species under cutting 
contract on some 60,000 acres. Let us 
see how the white fir cutting practice of 
the Forest Service actually works out. 
In a typical virgin white fir stand, at 
least 70 per cent of the volume is over- 
mature or diseased. The wood volume in 
living trees, unmerchantable because of 
disease, often amounts to as much as 
one-fifth of the total volume of the stand. 
On average sites, rot becomes a serious 
factor at about 120 years of age. This 
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species produces light seed, easily dis- 
seminated by the wind, and because of 
the tolerance of the seedlings and saplings 
it is inclined to take possession of the 
ground, where fires are kept out, to the 
exclusion of the pines in mixture unless 
a cutting practice designed to prevent 
this is employed. In such stands of mixed 
pine and fir it is our practice to mark 
for removal the overmature and diseased 
white fir and to give the light-demanding 
pine reproduction some opportunity to 
establish itself in the openings created by 
cutting. 

In typical contracts, cuts of at least 
80 per cent of the pine volume and not 
over 70 per cent of the white fir volume 
are guaranteed. No fir trees under 16 
inches are marked for cutting, regardless 
of their condition. Areas predominantly 
of white fir are excluded from sales 
whenever they are so located that such 
exclusion is practicable. In appraising 
mixed pine and fir stumpage, weight is 
given to the relatively low selling price 
of fir. A minimum average stumpage 
price is fixed, which, under normal condi- 
tions, gives opportunity for an operator 
of reasonable efficiency to secure a fair 
margin of profit. In other words, the 
pine stumpage rates are reduced sufh- 
ciently to neutralize very largely the 
negative white fir stumpage rates, thus 
lifting a considerable part of the white 
fir cutting burden from the operator’s 
shoulders. 

Many lumbermen who are buying na- 
tional forest stumpage do not appreciate 
that if they were not required to cut 
white fir they would be paying several 
dollars more per thousand for pine. The 
few who do realize this have expressed 
themselves as unwilling to pay the stum- 
page price shown by appraisal of the pine 
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alone. When the lumbermen wish to be 
relieved of cutting white fir they would | 
have us believe that it is a worthless | 
species. The inconsistency of their 
spokesmen who in one breath plead that | 
all white fir should be left uncut on | 
timber sale areas, and in the next state | 
that it is a “perfectly good wood” is. 
mildly amusing. As a matter of fact | 
every user of white fir knows full well | 
that, as it is manufactured today, white | 


fir lumber is much less useful and brings | 


a lower price than pine. 

By proper manufacture and seasoning, 
the reputation and usefulness of white fir 
lumber could be greatly improved. Lum- 
ber producers in general have been un- 
willing to spend a little more money in 


manufacture to secure this increased 
utility even though this course appears 
to be the only one open for obtaining 
satisfied users and ultimately a better 
price for the product. To those who live 
in mud huts, a bamboo house undoubt- 
edly appears to be the acme of comfort 
and luxury. White fir is not, at best, as 
useful a lumber wood as pine. Americans 
demand the best and are willing and able 
to pay for it. Therefore, they cannot be 
expected to reconcile themselves to white 
fir as a complete substitute for pine. 
Neither would future generations ap- 
plaud us for cutting the pine and leaving 
them the less useful fir. 

Despite protests against the required 
cutting of white fir, this system gives 
results. Voluntary buyers have been 
found for an increasing volume of tim- 
ber, as shown by the striking increase in 
timber sale receipts during the past 
twenty-year period. Offers from buyers 
to pay the stumpage value of white fir 
in consideration of leaving it uncut have 
not been accepted because of the unfavor- 
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able effect such action would have upon 
the welfare of the forest, which is our 
first concern. Operators are required to 
_cut all marked, or designated, white fir 
trees and to remove the merchantable 
logs which they contain from the sale 
area. Their removal is required largely 
as a fire hazard reduction measure. Be- 
yond that point the operators may do with 
them as they will. Usually, they are 
transported to the mill and manufactured 
into lumber, although a small percentage 
has been left on land adjoining sale areas. 

Mr. Smith says that our silvicultural 
efforts are futile in maintaining pine in 
our stands as against white fir. Do field 
observations substantiate this contention ? 
That our system of cutting has favored 
the maintenance of pine in mixed stands 
is shown by the fact that the percentages 
of western yellow and sugar pines have 
not appreciably declined, or have in- 
creased in the advance reproduction, and 
that a considerable proportion of the new 
reproduction which has become estab- 
lished after cutting is of these species. 
In a typical reproduction plot in a mixed 
stand on the Plumas National Forest, 
which has been carefully observed since 
I9I1, the two pines made up about 30 
per cent of the advance reproduction at 
the time of cutting and have maintained 
this proportion. About 50 per cent of the 
new seedlings since cutting are pine. A 
similar study on the Sierra National For- 
est shows that in the new reproduction 
since cutting there is a greater propor- 
tion of pine than white fir seedlings. 

If a fair percentage of pine is to be 
maintained in our stands, then, without 
question, the cutting of the large over- 
mature firs in virgin mixed stands is a 
minimum requirement. Dominant pine 
seedlings are never found except in open- 
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ings where older trees have been killed 
or removed. The best stands of second 
growth western yellow pine have invari- 
ably become established in openings. 
Such openings are also essential to the 
development of sugar pine young growth. 
Fir seedlings seldom become established 
in such openings but can establish them- 
selves in shade sufficiently dense to ex- 
clude the pines. 

The growth rate of any species must 
be known and evaluated before its place 
in any system of silviculture can be de- 
termined. Concentrating the results of 
much research into a few words we find 
that, while white fir makes the best rate 
of growth up to a diameter of about 
24 inches (100 years), sugar pine main- 
tains a satisfactory growth rate to a 
higher diameter than any. On Site II or 
better, it will maintain a growth rate of 
2.5 per cent annually up to 30 inches 
(150 years). On the best sites, well- 
formed dominant trees grow satisfac- 
torily to a diameter of about 36 inches 
(200 years). Western yellow pine is in 
third place as to growth rate, which 
under average conditions rarely exceeds 
I per cent annually when larger than 24 
inches (about 120 years). The rapid 
drop in growth rate of white fir at about 
100 years of age would justify cutting 
this species to a lower diameter and age 
limit than is followed in present practice. 
That this is not being done is a conces- 
sion to the economic situation of the 
pine lumber industry and indicates clearly 
that this industry is being favored rather 
than discriminated against in respect to 
white fir cutting practice. 

Likewise in the persistence of sugar 
pine growth, in the lusty thrift and vigor 
of many sizable sugar pines, and in the 
well known relative freedom of this 
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species from disease, windthrow, and even 
insect attack, we find justification for 
our occasional practice of leaving a few 
of the best specimens on favorable sites to 
disseminate seed and put on quality incre- 
ment to a diameter of 36 inches or even 
somewhat higher. Who can predict with 
any assurance what value these towering 
high quality trees may have 50 years from 
now? That it will be large seems cer- 
tain. That it may be as fabulous as old 
growth walnut is not improbable. Since 
none such will be found on private lands, 
should not a moderate supply be carried 
through on public lands to be disposed of 
eventually as the public may dictate? 
That it has paid in stumpage value incre- 
ment to leave a goodly stand of sugar 
pine on cut-over areas is indicated by a 
20-acre area in the Stanislaus National 
Forest on which 4670 board feet of sugar 
with a stumpage value of $2.00 per thou- 
sand left uncut in 1910 had increased by 
1928 to 5950 board feet with a stumpage 
value of $6.35 per thousand. 

As a producer of seed sugar pine is 
much more steady and reliable than any 
other commercial species on the Cali- 
fornia national forests. Careful observa- 
tions have shown that considerable seed is 
borne almost every year and that a good 
seed crop occurs every two or three years, 
whereas western yellow pine and white 
fir produce a crop only about every four 
or five years. Because of its large size 
and luscious flavor, the seed of sugar pine 
is eagerly sought by rodents, but the sup- 
ply is so abundant that many seeds escape 
and germinate. If given an even break, 
it seems certain that on favorable sites 
this magnificent tree will hold its present 
place in our stands in spite of unfavorable 
factors. 
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It is surprising indeed to find a lumber- 
man-forester of Mr. Smith’s training 
and California experience searching for 
arguments to belittle the usefulness and 
value of sugar pine and so willing to see 
it disappear from our stands. This species 
has been, now is, and will be for many 
years the bread winner for a number of 
important lumber companies in this state. 
Let us hear the views on this subject of 
some of this group who still have a sub- 
stantial amount of virgin sugar pine 
awaiting conversion! 

That ‘blister rust will arrive in Cali- 
fornia in from five to ten years, and per- 
haps sooner, there is little doubt. How- 
ever, the susceptibility of sugar pine, as 
well as the susceptibility of the California 
species of Ribes under local conditions, 
are largely unknown factors. Experi- 
mental manual eradication of Ribes has 
been carried on here at a cost of about 
$1.87 per acre. Cheaper chemical eradi- 
cation methods applicable to California 
conditions are being earnestly sought, 
with reasonable promise of success. If the 
rust arrives and produces serious injury 
to young sugar pine, it is our intention to 
give it a battle on the best sugar pine 
sites, which will certainly include con- 
siderable areas in the Sierra, Stanislaus, 
Eldorado, Tahoe, Plumas, and Lassen 
National Forests, and perhaps elsewhere. 
The work promises to be little, if any, 
more expensive than control of insect 
epidemics on a per acre basis, and may be 
undertaken with more assurance of favor- 
able results. Beetle control usually in- 
volves heavy destruction of timber. Ribes 
control does not involve any timber de-- 
struction. If we allow one species after 
another to be eliminated from our stands 
by natural enemies without a fight, in 
the course of a few centuries we shall 
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have no forests at all worthy of the name, 
with disastrous effect upon national econ- 
omy. To leave to chance the replacement 
of sugar pine on the better sites by some 
equally valuable species is unjustifiable as 
a public policy in a strong and prosperous 
nation such as ours. The United States 
has declared for federal forests and for- 
estry in no uncertain terms and is will- 
ing to pay the cost of maintaining and 
protecting its forests. This policy prom- 
ises to yield a reasonable dividend return 
in dollars and a far greater return in 
national independence, health, and gen- 
eral welfare. 

It has been the purpose of this article 
to give the high lights of present cutting 
practice in the California national forests 
and to furnish a rather sketchy back- 
ground for these practices. Many minor 
and several major phases of silviculture 
have not been mentioned and no space 
has been devoted to methods employed 
in regulating the cut—a phase of for- 
estry to which we have given much atten- 
tion. Neither do I care to enter into an 
exhaustive discussion of 
versus “ sawlog forestry.” “The tempta- 
tion to take a few “shots” at the cellu- 
lose idea from the local viewpoint is too 
strong to resist, however. 

Despite the rather categorical conclu- 
sion of the mysterious “‘ four wise men of 
the East” mentioned by Mr. Smith that 
“the only permanent forest product of 
constantly increasing importance is cellu- 
Jose, which, in the form of fiber, is 
adapted to almost unlimited develop- 
ment,” federal foresters in California, as 
well as a large group of lumbermen and 
foresters in other employ, still have a 
decided preference for the greater part of 
their cellulose in the form of sawlogs, 
boards, and dimension stuff. Cellulose 


* cellulose ” 
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forestry requires the conversion of all 
wood into pulp as the first stage in manu- 
facture. California conditions are not 
favorable for pulp making. Much of the 
forest area is of rugged topography situ- 
ated many miles from tidewater. Stream 
driving is not feasible and railroad con- 
struction is very expensive. Careful in- 
vestigations of the possibilities for pulp 
manufacture in this state have disclosed 
that the cost of assembling sufficient 
quantities of wood at feasible pulp-manu- 
facturing points is prohibitive and prob- 
ably will continue so for many years to 
come, even though a large supply of white 
and California red fir stumpage is avail- 
able at a nominal cost. 

Much water is needed for pulp manu- 
facture. Pulp manufacture causes stream 
pollution. Water is intensively used in 
this state and there are only a few situa- 
tions where sufficient water is available 
and where stream pollution would not 
be a bar to pulp making. At present 
there is only one pulp plant in the state 
and that plant has met with much op- 
position because of stream pollution. 
Since water usage for other purposes is 
increasing, the opposition to pulping use 
seems certain to increase. 

Pulping requires large amounts of elec- 
trical energy at moderate cost. Cali- 
fornia has no good steaming coal and 
hydroelectric energy is more expensive 
than in Oregon, Washington, and 
Alaska. 

At some indefinite time in the future, 
after the exhaustion of other more eco- 
nomically available pulpwood supplies, 
California white and red fir may be used 
largely for pulp manufacture. Because 
these species have no present conversion 
value, many operators are leaving them in 
the woods on their own lands. On na- 
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tional forest timber sales a less propor- 
tion of fir than pine is being cut in mixed 
stands. In view of these practices there 
does not appear to be any prospect that 
the percentage of these fir pulpwood spe- 
cies will ever be reduced within the 
timbered areas of this state. 

Selective logging studies in California 
mixed stands indicate that under present 
conditions the cutting and manufacture 
of pines which are less than approxi- 
mately 24 inches in diameter does not 
yield a satisfactory profit. Where log- 
ging conditions are difficult, pines as large 
as 30 inches do not yield a satisfactory 
return. Therefore, since many trees of 
sawlog size should be left in the woods 
for economic reasons, it seems logical 
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that, here at least, we must reconcile our- | 
selves to a large measure of “ sawlog for- | 
estry”” until our pine-belt stands have | 
been cut over again, which projects us| 
into a speculative era at least 75 years | 
from now—well beyond the realm of | 
vision of the present forester or lumber- | 


man. If, by that day, the pulp chemists | 
and pressed cellulose experts have solved / 
the many problems of the pulp utilization 
of local pines and can manufacture from 
pulp wood products which suit all of our | 
national tastes and needs, then let the | 
foresters of that day shape their woods 
practices to fit the changed conditions. 
Between this day and that, there are 
many bridges to cross and planks cut 
from sawlogs are good bridge material. 


TWENTY-ONE YEARS OF FIRE PROTECTION 
IN THE NATIONAL FORESTS OF 
CALIFORNIA’ 


By M. A. BENEDICT 


Forest Supervisor, Sierra National Forest 


RKYINY endeavor to review the 
M4 history of fire protection in the 

a2 national forests of California 
must be prefaced by a knowledge of the 
conditions existing before and after the 
creation of the forests and the district. 
Along with the outspoken protest of the 
local communities against the creation of 
the forests there was the generally ac- 
cepted belief in forest burning, which 
had taken place either through accident 
or intent for generations before. The 
Service has had a long up-hill fight to 
win over the public to forest protection, 
and even after twenty-one years of effort 
there are plenty of local people who still 
hold to the burning theory. 

Then it must be remembered that the 
act of June 11, 1906, has had a tre- 
mendous influence on the protection 
problem. The stand of the Forest Service 
in its classification policy put large num- 
bers of settlers on marginal lands that 
were hopeless from an agricultural stand- 
point. We rather forced them to use 
fire as an agency for clearing, thereby 
still further complicating our fire prob- 
lem. In most parts of the state our 
protection policy has the full support of 
the public, though in remote places where 
the forest is still considered a menace to 
small agricultural operations the in- 
cendiary is and will continue to be active 
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unless we can find methods of helping 
him to a living in other ways or by 
eliminating him through absorption of 
his lands through purchase or exchange. 
Industry within the forest during these 
early stages had little regard for protec- 
tion. The lumbermen were content to 
save their equipment and rather favored 
at least a light burn. This attitude was 
not fully overcome until in 1925 the 
issue was squarely put up to them with 
the threat of “shut down” before the 
industry took stock of their losses. With 
characteristic vigor the industry has met 
the issue and logging operations are now 
one of the least of our worries. They 
have in many cases gone far beyond the 
Service in delivering adequate protection. 
The changing status of hazard has had 
its influence on organization, costs, and 
results. —Iwenty-one years of protection 
has in many places filled up the holes in 
the forest and many of you old-timers 
know of comparatively large areas of 
almost impenetrable pole stands that 
were open forests then. This is of course 
as it should be and we must be prepared 
to cope with the increased hazard. 
Now take a look at the change of risk 
over this period. In 1908 perhaps 300,- 
000 people visited the California forests 
and most of those went to the Angeles. 
It was a real chore in those days to take 
a trip to the mountains. Then, too, ciga- 
rette smoking, at least “ tailor mades,” 
was a dude habit, while today even the 
girls smoke them. The auto has changed 
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all this, and now 9,000,000 visitors, con- 
suming 72,000,000 cigarettes for every 
day of their stay, constitute our most 
serious risk. 

In looking back over twenty-one years 
of fire protection in the national forests 
of California, there stand out in my mind 
several distinct phases in the evolution 
of the fire-fighting machinery that is now 
in effect. 

When the district was established, fire 
suppression was, it is true, a primary 
duty of the ranger, but it was not a 
coordinated activity. Communciation was 
either non-existent or meager. A detec- 
tion system as represented by lookouts 
was just beginning to be thought of, al- 
though some of the regular force often 
made a prominent point on their patrols. 
Suppression was almost entirely a matter 
of a few hardy rangers and settlers with 
inadequate equipment putting out the 
fire through sheer courage and staying 
qualities. Due to favorable weather and 
low hazards we pulled through in fairly 
good shape for a few years. 

Along in 1910, however, we experi- 
enced what is known as a “ catastrophe ”’ 
year with 152,000 acres of timberland 
burned over. Throughout the West fires 
burned with an intensity not before ex- 
perienced and we suddenly awakened to 
the fact that we had a real fire problem. 
It should be remembered, of course, that 
the longer we are removed from the old 
days of general burning of the forest 
the greater the hazard becomes, and 1910 
made us realize that. 

Then followed a few years of intensive 
organization, planning, and the catching 
up of protective improvements. ‘Tele- 
phone lines, lookout stations, and tool 
caches were erected with all possible 
speed. The ranger force was in those 
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days, due to horse travel, two or three | 
times as large as at present. The guard | | 
force was almost as great, so that there 
was available perhaps the largest force | 
that the district has had in its history 
for fire protection purposes. During this) 
period, which lasted until 1914, there. 
was commenced, a study of systematic. 
fire protection and a tremendous amount | 
of information was gathered on which | 
DuBois’ Systematic Fire Protection and | 
the Fire Suppression Manual of 1915 | 
were based. This period was marked | 
by an emphasis on getting the fire small 
by the protective force. 

Along in 1914 came the historic Sisson 
fire, which, while it was not of especially | 
large size, took the combined efforts of | 
almost the whole northern part of the 
state to control. Looking back on it now, 
we are rather appalled at the lack of 
organization technique. In a large fire 
today any first class district ranger would 
handle that situation without a particle 
of difficulty, but at that time, because 
larger fire organization had not been 
perfected, the experience at Sisson was 
one that rather took the district off its 
feet. The result was a declaration by 
the District Forester that there was some 
relation between costs and the benefits 
to be derived by the suppression of the 
fire in question. In particular, the re- 
lation of the Service organization to fires 
on private land was clarified. 

The next period, from 1915 on, 
brought rather intensive systematic pro- 
tection, as exemplified in the suppression 
manual put out in 1915, which put into 
print for the first time the good and bad 
practice in suppression and organization 
and, in my opinion, was an outstanding 
piece of work. During the next ten years 
the forests carried on in a more or less 
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intensive way with only fair results. 
They were being flayed at different 
times by Research and the Fire Chief 
for rather mediocre performance. Then 
came 1924, which will always remain 
in the minds of those experiencing it as 


the season described thus by R. W. Ayres: 


“Smoke and dust, fever and sweat— 

The damnedest season I’ve put in yet!” 

When the season closed, leaving be- 
hind it a vast area of blackened forest, 
and, what was worse, broken men, the 
Service gathered itself together for an- 
other “ look-see.”” We came to realize 
that our organization was not built to 
cope with such a situation as that ex- 
perienced in 1924; that while we could 
handle a normal fire business, we were 
not in shape to take on a peak load, par- 
ticularly if the fires in this load became 
large, as they usually do when a forest 
is overloaded with fire business. We be- 
came at this time anxious to be able to 
forecast a bad season in order that the 
proper organization could be built up 
around the forecast. Humidity became 
a real factor in fire control and weather 
reports and observations were keenly 
sought after and analyzed. 

A large fire organization was per- 
fected, motor transportation was seized 
upon to speed up attack and organized 
for the fight in a large way. Along with 
this, of course, came mounting costs of 
control and realization that fire protec- 
tion must finally be solved not by highly 
organized suppression facilities and agen- 
cies, but through systematic prevention 
and pre-suppression measures. “The con- 
struction of permanent fire lines, motor 
ways, roads, and trails are outstanding 
features of this period. Systematic pre- 
vention measures have been inaugurated 
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and the general education of the public 
into a real fire consciousness has been 
accomplished. Speed in attack has been 
further emphasized and the latest phase 
of this is the experimental use of sup- 
pression crews located at strategic points 
on a forest or district in order to make 
available a fire-fighting force of sufficient 
size to put out any fire before it reaches 
large size. The crews are manned by 
skilled fire fighters and equipped with 
all the modern fire-fighting equipment. 

The last part of this period, which 
brings us up to date, is the beginning of 
a new phase of fire protection, one that 
to my mind will emphasize first, intensive 
prevention measures, coupled with large 
expenditures for pre-suppression aids, 
such as fire lines, communication, motor 
ways and roads, and the general adap- 
tation of machinery to suppression. I 
think 1929 is the end of another phase 
of protection, and from now on we enter 
a period that will be dominated by a 
trained motorized fire-fighting depart- 
ment which will largely eliminate the 
necessity fordisrupting the regular forest 
force and industrial units within or ad- 
jacent to the forests; that will be able, 
because of physical fire improvements, 
to cope with almost any situation, elimi- 
nating the necessity for the slow assembly 
of outside labor. 

I have been studying the records of 
the Sierra forest with an idea of finding 
out what has happened in the last twenty- 
one years. I find several rather startling 
facts. First, the precipitation curve for 
this entire period has a gradual down- 
ward trend, and for the last twelve years 
at least has had only two years that were 
slightly above the normal. This, as I 
interpret it, means that the protective 
organization has had average lower hu- 
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midities than ever experienced by a 
protective organization. ‘This, coupled 
with the fact that years of protective 
effort have erased the effects of continual 
light burning, makes it apparent that 
the years have shown an_ increasing 
hazard. In 1908 we had 30 fires, which 
is more than the average for the succeed- 
ing five years, while the last five years 
show an average of 95 fires per year. 
Comparing our losses in area of timber- 
land burned over, we had 9,600 acres 
in the first five-year period and 7,100 
acres in the last five-year period. It 
might as well be said that our losses are 
less than 5/10 of one per cent per year 
of the total forested area. While this is 
the record of the Sierra, a study of such 
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records as are available for this district 
shows the same general trend. 

The disturbing fact is the mounting 
cost of suppression. The average annual 
district cost for the first five-year period 
was $38,287, while for the last five-year 
period it was $555,418, an increase of 
about 1400 percent. The organization 
during the last five years has handled an 
average of 1028 more fires per season and 
reduced the number of class “ C”’ fires 
from 35 to 20 per cent. 

The fire problem of the California 
District will continue to challenge the 
resourcefulness and ingenuity of the For- 
est Service, and while it is far from being 
solved I believe definite progress has been 
made in the last twenty-one years. 


WHAT RECENT DEVELOPMENTS IN THE PULP AND 
PAPER INDUSTRY ON THE PACIFIC COAST 
MEAN IN THE FUTURE OF FOREST 
MANAGEMENT’ 


By A. B. RECKNAGEL 
Department of Forestry, Cornell University 


a I may paraphrase St. Paul’s 

wa address to the Athenians: Ye 

84 foresters of the Pacific Coast, I 
perceive that ye are in all things too 
lumber minded! A new industry has 
grown up under your eyes which gives 
promise of revolutionizing forest man- 
agement in the West as it has already 
in the East. The pulp and paper in- 
dustry, long intrenched in the North- 
east, has at last decided to follow the 
advice of Horace Greeley to “ Go West.” 

Of the 7,160,100 cords of pulpwood 
consumed by American pulp mills in 
1928, Washington consumed 651,657 
cords, and California and Oregon 308,- 
264 cords. This consumption of nearly 
one million cords of pulpwood by the 
three Pacific Coast States is double what 
it was seven years ago. 

Similarly, of the annual production of 
wood pulp by American mills in 1928 
(4,510,800 tons), Washington produced 
349,107 tons, and California and Oregon 
213,407 tons, or a total production for 
the three Pacific Coast States of 563,- 
000 tons of wood pulp. 


The present number and capacity of 
the pulp mills in the three Pacific Coast 
States are as follows: 
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Capacity, 

State Number Tons per day 
Washington. i.05. + 18 1980 
FTE COI. Me asscewyn occ 8 1060 
Calitornia o.4.5.43 I 50 
2) 3090 


This capacity is double what it was 
five years ago. It consists of # sulphite 
pulp, 2 mechanical pulp, and the remain- 
ing + sulphate pulp. 

It is a well-known fact that the pulp- 
wood supplies of the Northeast (includ- 
ing Canada) are being rapidly depleted. 
Perhaps it is not so well-known that, at 
the present rate of consumption, the 
period of exhaustion may be definitely 
set at not over 35 years hence. Forest 
management cannot alter this fact. 

How about the supplies of western 
species suitable for pulpwood? Various 
statistics have been compiled from time 
to time, with varying results. “The most 
recent, and perhaps the most reliable, are 
found in the “ Pacific Pulp and Paper 
Industry’ for March, 1929, and are 
summarized in Table 1. 

The total available pulpwood is, there- 
fore, 1,229,801,526 cords, contrasted 
with present annual consumption in the 
three states of 1,000,000 cords. 

If to this be added the stand of suit- 
able material of the same species in 


British Columbia, Alaska, Idaho, Mon- 


7\t 


712 


tana, Colorado, Arizona, New Mexico, 
and other states in the Rocky Mountains, 
the staggering total is 1,427,826,394 
cords. 

What, you may ask, are the limiting 
factors in pulp and paper production on 
the Coast? They are: (1) Production 
costs; (2) transportation costs; (3) ex- 
pansion of demand; (4) inroads of sub- 
stitutes; (5) perpetuation of supplies by 
forest management. 

1. Dealing with these in the order 
named, production costs have, at the out- 
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which at present ranges in New Eng- 
land from $12.00 to $18.00 per cord; in 
New York from $15.00 to $23.50 per 
cord; and in the Lake States from $9.00 
to $21.30 per cord. Costs in the South- 
ern States are of course lower due to the 
use of the wood primarily for sulphate 
pulp. : 

2. According to the same issue of 
Pulpwood the Pacific Coast cost of trans- 
portation from the landing to the mill 
averaged $2.00 per cord. It ranged from 
15 cents to $4.50. This is the lowest in 


TABLE 1 


ESTIMATED STAND OF PULPWOOD SPECIES IN THE PACIFIC COAST STATES 


Sitka Engelmann Western White Douglas 
spruce spruce hemlock firs fir 
State 
Thousand board feet 
Califor agh. by sfor cs, cfols ae,8 cote 3 cpoyl Rens aye ye eboasoel te /sle exami re letersi 50,262,000 | 39,114,000 
COG =yel Gores Guiemiotee oda OF 2,655,330 587,530] 25,445,179 | 21,216,424 | 245,797,056 
Washington ces sci.--\cle asta 8,472,561 1,220,560 | 60,204,693 | 24,064,578 | 135,860,852 
Rotalwven meres Senco fe 11,127,891 1,808,090 | 85,649,872 | 95,543,002 | 420,771,908 
Equivalent inuCordsne eee 22,255,782 3,616,180 | 171,299,744 | 191,086,004 | 841,543,816 


set, the advantage of cheap stumpage and 
therefore of cheap wood costs. Accord- 
ing to Pulpwood for September, 1929, the 
price of pulpwood during the second 
quarter of 1929 on the Pacific Coast has 
ranged f. o. b. mill from $8.17 per 
cord for rossed hemlock to $12.37 per 
cord for rossed spruce. I am informed, 
however, that many operators on the 
coast are able to purchase pulpwood de- 
livered at the mill for as low as $6.00 
per cord and that the range of prices 
is not higher than $12.00 per cord. 
Conversion costs are practically the 
same as at eastern mills. The advan- 
tage, therefore, is in the price of wood 


the country except for the Southern 
States. Even there it averaged $1.87 for 
southern yellow pine. The average 
transportation cost in New England was 
$2.24; in New York $6.68; in the Lake 
States $3.08. For transportation of pulp, 
the present freight rate for water ship- 
ment is $6.00 per ton. Since this is 90 
per cent pulp and 10 per cent water, the 
freight is $6.60 per ton of pulp. This — 
low freight enables the Coast to ship its 
pulp by water to New York and thence 
by rail west as far as the Lake States. It 
enables the Coast to compete on equal 
terms with eastern pulp producers. 
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3. The possible expansion of demand 
for pulpwood and paper products on the 
Pacific Coast is difficult to forecast. 
There is some immediate danger of over- 
production—a tendency which has been 
so long the curse of the lumber industry. 
Of course it takes a greater investment 
for a pulp mill than for an ordinary saw- 
mill, but the pressure in utilizing timber 
may cause overproduction in pulp just as 
it has in lumber. 

The encouraging aspect is the expand- 
ing use and demand for paper and paper 
products in all forms. This is exemplified 
by news print consumption, which has 
risen to a new height of 63 pounds per 
capita in the United States. When this 
is contrasted with the average of 7 
pounds per capita in the entire world, it 
is evident that we are far and away the 
most avid users of news print. Other 
uses for paper keep pace with news 
print, and it is likely that demand will 
outrun supply for many decades except 
for temporary danger of overproduction. 
Just in the last year the use of pulp for 
board and wrapping has exceeded news 
print, these two items making over half 
the paper produced in the United States. 

There is some doubt as to the quality 
of certain pulp and consequently of mak- 
ing western products from western spe- 
cies. This doubt is not based on the For- 
est Products Laboratory’s reports, which 
give the western species a high rating. 
There is, however, need for additional 
research in the pulp of western woods; 
and the resolution calling for such re- 
search adopted at the 20th Pacific Log- 
ging Congress is therefore most timely. 

4. Inroads of substitutes, while un- 
predictable, do not seem to have given 
much uneasiness, since by all indications 
wood is the best raw material for pulp 


and paper. Occasional flurries are caused 
by competing materials, such as corn 
stalks; but when the flurry passes, wood 
is always on top. 

5. The perpetuation of supplies by for- 
est management constitutes a great prob- 
lem for the pulp and paper industry on 
the Pacific Coast. If the industry is not 
to go the same road traveled by the east- 
ern mills, it must take hold now and pro- 
vide for its perpetuation by supplying 
adequate second growth. There is, of 
course, a very great quantity of raw ma- 
terial available, and in all likelihood 
second growth will be available in such 
amounts as to meet the demand for many 
decades ahead. Ultimately, however, ex- 
haustion will be reached unless plans 
are clearly made now. This is realized by 
such progressive operators as the Crown- 
Willamette Company in undertaking re- 
forestation of spruce on a large scale, 
and in the management of their spruce 
and hemlock lands on a 20-year rotation 
for pulpwood. 

A major factor in the future of sup- 
plies is the integration with sawmills, 
and the availability of present woods 
waste for use by pulp mills in the Pacific 
Northwest. Regarding the use of saw- 
mill waste, it seems to be a recognized 
policy not to rely entirely on this form of 
material, since the sawmills are apt to 
vary their output. Therefore, it is the 
judgment of experienced operators that 
where a pulp mill operates on sawmill 
waste derived from independently owned 
sawmills, it is essential to have an auxili- 
ary source of raw material. 

Regarding the use of woods waste, the 
fact, pointed out by Hodgson in his 
recent study, that as much material of 
cordwood size is left in the Douglas fir 
logging each year in Washington and 
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Oregon as the entire pulpwood produc- 
tion of the United States is astounding, 
but does not lead to an easy solution. 
This wood is admittedly of primary value 
for making high-grade pulp, but unfortu- 
nately the pulp mills are not so located 
for the most part as to be able to use it. 
Here is an economic problem that calls 
for solution! 

In conclusion, it seems as if the Pacific 
Coast is definitely in the saddle as re- 
gards pulp and paper production and on a 
more permanent basis than in the case 
of lumber production. If the tendency 
to overdevelopment can be avoided, it 
should prove a very attractive wood- 
conversion industry, which will utilize 
sawmill waste and available woods waste 
so far as economically possible, but prin- 
cipally will depend upon its own sources 
of raw material by management for a 
second cut on short rotations. What the 
growth will be is difficult to predict, but 
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it is so rapid along the coast that an 
average of two cords per acre per year 


seems likely for the hemlock, spruce, and — 
other types. When, therefore, the large | 
first-growth forests have been removed, | 
the second growth will constitute the 


source of pulpwood supply and it may | 


well be that thé future value of these | 
second crops will be greater for pulp-— 


wood than for saw timber. 
By an increasing awareness of present 
trends in the use of wood, the obsession 


of foresters to think only in terms of | 


saw timber may be avoided. By think- 
ing now in terms of pulp and paper for 
the future on the Pacific Coast in the 
management of our forests, we shall 
avoid the danger which Gisborne so 
aptly describes in the JOURNAL OF For- 
EsTRY for April, 1929, of “ designing 
most of our products for ancient markets 
of the distant future.” 


QUANTITY AND NUTRIENT CONTENTS OF PINE 
LEAF LITTER® 


By F. J. ALWAY anp RAPHAEL ZON 


Chief, Division of Soils, Minnesota Agricultural Experiment Station, and 
Director, Lake States Forest Experiment Station 


INTRODUCTION 


WOR information on the amount 
and composition of leaf litter 
ie we are dependent almost en- 
Sirely upon Central European studies, 
and chiefly on those made in Germany 
over 50 years ago as the result of a long 
controversy over the “ forest litter ques- 
-tion”’ between foresters on the one side 
and landowners on the other. In order 
to provide bedding for their cattle the 
peasants, and even the larger landowners, 
gathered from the neighboring forests 
great quantities of beech, spruce, and 
pine litter. The foresters feared this 
would ruin the forests while the land- 
owners in general held such a danger 
either nonexistent or greatly exaggerated, 
believing that the urgent need of bedding 
made the use of the litter unavoidable in 
those places where it was obtainable when 
the supply of straw was insufficient. 

As early as 1838, at a convention of 
German landlords and forest owners that 
was held at Karlsruhe in Baden, the ques- 
tion was dealt with by von Wedekind 
(11, p. 1), and during the next 30 years 
it kept coming up at similar conventions, 
the controversy rising to its height be- 
tween 1860 and 1876 (8, 12, 19, 20, 21, 
22). As an illustration of its intensity, it 


*Published with the approval of the Di- 
rector as Paper 920 of the Journal Series 
of the Minnesota Agricultural Experiment 
Station. 


may be mentioned that somewhat before 
1864 the central committee of the Agri- 
cultural Society at Munich issued a 
warning that unless the removal of litter 
from the forest were discontinued there 
soon would be not only no more litter to 
be removed but also no forest, and hence 
no wood for fuel or building purposes 
(8, p. iv). In 1867 Vonhausen asserted 
that “in the whole of forest management 
there is at present no more important 
question than that of the use of forest 
litter (20, p, 1) 

When forest experimentation was offi- 
cially established in Bavaria, about 1872, 
Ebermayer set before himself as one of 
his two main tasks “ the scientific solu- 
tion of the very important and much dis- 
cussed question of forest litter” (7, p. 
iii). Some 10 or 12 years before there 
had been laid out in the Bavarian for- 
ests 87 experimental areas, from which 
the litter was removed and weighed at 
different intervals—on some annually, on 
others every three years, on still others 
every six years, while on adjacent areas 
none was removed. Ebermayer made an 
elaborate study of the amounts of chemi- 
cal nutrients removed in the litter of 
pine, spruce, and beech and in the light of 
these data discussed the forest litter ques- 
tion in his book, Die gesammte Lehre der 
W aldstreu, which appeared in 1876 (7). 
Following the appearance of this classic 
work, experimental data came to be sub- 
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stituted for mere opinion and qualitative 
observations in the discussions of the 
question; but in Baden, even as late as 
1927, the debates on the subject had not 
yet been brought to an end (9, p. 353). 
In German Austria the official statistics 
place the amount of forest litter gathered 
in 1910 at 7,668 tons (18, p. 193). In 
the Palatinate at one time the forest litter 
was of more importance than the wood 
and even as late as 1914 many a peasant, 
according to Gleisner, valued his forest 
more for the litter it produced than for 
its timber (10, p. 38). 

In this country there has been no con- 
troversy over the removal of litter from 
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established 5 plots in as many unthinned | 
pine stands. Three of these were at Clo- 
quet, about 20 miles west of Duluth, and | 
the two others on the Chippewa National — 
Forest at Cass Lake, about 120 miles to 
the northwest of Cloquet. The stands se- 
lected show a variety of conditions as to 
species and age which are believed to be | 
typical for the region (Table 1). 


METHOD OF COLLECTING THE LEAF 
LITTER 
On each plot three strips of burlap, - 
7 feet by 50 feet, were pegged down at 
some distance from each other, the edges 
being held in place by lath strips secured 


TABLE 1 
DESCRIPTION OF PLOTS 
Plot Age in Crown 
No. Location Composition years density 
Jack pine, 75 per cent 

TGs Cloquet ores: eae pine ocalen ame pcavaleitny amneks 50 0.75 
JIMS Cloquethraccees. PuretNorw.ay: pinesoy ..ttsoacr aeee 100 0.90 
DITS ‘Cloquet. .m.st-2 Purevjacks pines.rwy eee eerie 30 0.70 
TVs Cass pak cm or. Mixed Norway and white pine........ 250 0.95 
Vee Cassmlvakeae ne Pure? jack) piles. cct-on ee eee ite 55 0.90 


the forest, but little having been used for 
bedding. Here the question has been 
practically limited to that of the degree 
of injury to the forest, present or prospec- 
tive, that may result from the burning of 
the litter or of the entire forest floor. No 
reports have been found on the amount 
or the composition of the leaf litter in any 
kind of forest in this country, while simi- 
lar data on the forest floor are limited to 
a few articles on the subject from the 
Division of Soils of the Minnesota Agri- 
cultural Experiment Station (1, 2, 3). 


EXPERIMENTAL 


For the purpose of measuring the an- 
nual fall of leaf litter in the Minnesota 
pine region the Lake States Forest Ex- 
periment Station in the summer of 1925 


by wire bent over in the form of staples. 
The brush had previously been cut off 
flush with the forest floor to allow the 
burlap to lie flat upon the ground, and 
the burlap had been painted with a mix- 
ture of 3 parts of linseed oil and one of 
creosote. By this means the cloth was 
kept in place and in good condition for 
three years, longer than was needed for 
the experiment. The three strips of bur- 
lap together covered an area of approxi- 
mately one fortieth of an acre—o.o024 to 
be more exact. The litter was collected 
in burlap bags and later spread out under 
cover and left until air-dry. Then the 
whole of it was weighed and samples of 
this air-dry material dried at 100° C., 
From these data the amount of oven-dry 
litter per acre was calculated. 


NUTRIENT CONTENTS OF PINE LEAF LITTER 


WEIGHT AND COMPOSITION OF LITTER 


The first collection was begun in the 
middle of October, 4 months after the 
plots had been established, in order to de- 
termine if pines tend to respond to the 
autumn season and shed their annual crop 
of needles as hardwoods do their leaves, 
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Discussion 
WEIGHT OF LITTER PER ACRE 


There was considerable variation in 
the amount of fall from plot to plot in 
the same year, and on the same plot from 
year to year. The total amount of leaf 
litter that fell on all 5 plots in the first 


TABLE 2 


DATES OF COLLECTION OF LEAF LITTER 


Plot Plot Plot Plot Plot 
I II III IV Vv 
June 15 June 20 June 23 June 30 July 1 


Burlap placed in position in 1925 
Litter collected in 1925 
Litter collected in 1926 
Litter collected in 1927 


Oct. 


TOMOCE 7, aye. rae Asia 
July 3 July 6 July 3 July 10 July 11 
Oct, 28° Oct. 28 Oct.%23° Oct: 10) Oct “10 


TABLE 3 


COMPOSITION AND AMOUNT OF LEAF LITTER THAT FELL ON PLOTS I AND II DURING THE FIRST YEAR 


Plot I 

June15, Oct. 19, 

1925, 1925, 
to to 

Oct. 19, July 3, 

1925 1926 

BASE DED Cents fs. ae tae eo 1e/0 2.51 2.69 
N, [DOT GONE S soci 50 BeOS -70 -78 
BAO DEL CONE 6.246041 jaro: ore: 60, ove 74 57 
BO e me DeL, CONE ac cis 6 sisie he lee 13 13 
Semper CeNtscsccs). .« 32s 12 14 
ae) ED ETACENE. chs. i\ a:sieists #02» 20 21 
Wt. per acre, pounds........ 1,037 963 


4 Total fall for the year. 


but the work was interrupted by an early 
snowstorm before the sampling had been 
half completed (Table 2). The data on 
the two plots sampled (I and II) are re- 
ported in Table 3. Eight and a half 
months later the remainder of the first 
year’s fall was collected on these two and 
the entire year’s fall on plots III, IV, and 
V. In October, 1927, still another col- 
lection was made on all the plots. The 
composition and amount of the litter for 
the two seasons are reported in Table 4. 


Plot IT 
d June 20, Oct. 17, 

Weighted 1925, 1925, Weighted 
average to to average 
for Oct. 17, July 6, for 
year 1925 1926 year 
2.60 2.01 1.90 1.98 

74 42 33 .40 
.66 a5 59 41 
5) BS Io “II 
13 aril =05 ail 
20 -20 f17, 19 
2,000 * 1,567 534 2300+ 


season, covering 12.5 months, differed 
from that in the second, including 15 
months, by less than one per cent. How- 
ever, when considered individually the 
plots show as much difference from year 
to year as they do when plots of different 
species are compared for the same year 
(Table 5). The variation in the weight 
of the litter for the five plots in the first 
season amounted to 29 per cent and for 
the same stands during the second sea- 
son to 32 per cent of the smallest quan- 
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NUTRIENT CONTENTS OF PINE LEAF LITTER 


tity. The greatest difference between the 
weights from the same plot in the two 
seasons was 24 per cent, for Plot V. 

The data in the fifth and six columns 
of Table 5 are not strictly comparable 
because those in the former are for a 
12.5 month period while those in the lat- 
ter are for 15 months. If for each season 
the comparison be made on a 12-month 
basis it will be seen that in the first season 
the fall varied from 1726 pounds on Plot 
IV to 2226 pounds on Plot III, and in 
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four months after the plots had been laid 
out, and the second eight and a half 
months later. The weight of the litter 
accumulated from the Norway-jack pine 
stand, Plot I, during the fall season of 
four months was as great as that which 
fell during the remainder of the year, 
while on Plot II, containing only Nor- 
way pine, the accumulation during the 
four months terminating at mid-October 
was almost three times as great as that 
which fell during the next eight months. 


TABLE 5 
SUMMARY OF WEIGHT OF LEAF LITTER IN POUNDS PER ACRE 
Total 
First Following First Succeeding for 
4 mos., 8} mos., 12} mos., 15 mos., 274 mos., 
June, 1925, Oct., 1925, June, 1925, July, 1926, June, 1925, 
Plot t to te) to to 
No. Species Oct., 1925 July, 1926 July, 1926 Oct., 1927 Oct., 1927 
I Jack pine (75%) and Nor- 
way pine (25%)...... 1,037 963 2,000 2,013 4,013 
II Pure Norway pine....... 1,567 534 2,101 2,464 4,565 
Pie Pure) jackypine «jc... 2.).% sass 2,319 1,987 4,306 
IV Norway and white pine.. 1,798 2,189 3,987 
Wer Pure: jack Pine... 5 «6.00 2,313 1,860 4,173 


the second season from 1488 pounds on 
Plot III to 1971 pounds on Plot II. In 
the second period of collection the fall 
was distinctly heavier on Plots II and 
IV and as distinctly lighter on Plots III 
and V. Ona 12-month basis the fall was 
lighter in the second season than in the 
first on all the plots except IV, on which 
it was practically the same, 1726 pounds 
for 12 months in the first and 1751 
pounds in the second season. 


SEASONAL DISTRIBUTION OF THE FALL 
OF PINE LITTER 


On two of the plots at Cloquet estab- 
lished in the middle of June, 1925, the 
litter from each plot was collected twice 
during the ensuing 12.5 months. The 
first collection took place in mid-October, 
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CHEMICAL COMPOSITION OF THE LITTER 


The nitrogen was determined by the 
Kjeldahl-Gunning method and the ash by 
prolonged ignition at dull redness. The 
other constituents reported in the tables 
were determined by the usual gravimetric 
methods, using an aqua regia extract ob- 
tained from a separate portion of the 
sample, which, before ignition, in order 
to avoid loss of sulphur, had been mois- 
tened with a solution of magnesium 
nitrate and then heated until oxidation of 
the organic matter was complete. 

The ash content varied from a mini- 
mum of 1.90 per cent on Plot II, which 
carried a pure Norway stand, to a maxi- 
mum of 5.23 on Plot V, on which there 
was a pure jack pine stand. The propor- 
tion of ash found in the litter from the 
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different plots at the various samplings 
was in general concordant, the least being 
found in the litter from Plot II, the next 
lowest in that from Plot I, and the most 
in that from Plot V. The third place was 
taken by Plot III in the first season and 
by Plot IV in the second. This general 
concordance will be evident from the fol- 
lowing summary in which the plots are 
arranged in order of the ash content of 
the litter. 


Oct. June Oct. 
1925 1926 1927 
Ash content in per cent 

Plot 
Tee stecocs pave 2.01 1.90 2.22 
lOPaRas SOO 2.51 2.69 2.59 
De Arsteyszs, 2% 3.01 2.99 
iWigurarecetete. oe 4.20 2.81 
Ve ere sae 4:54 S23 


The variation in ash content may be 
due to the fine dust from the air that 
settled on the litter, rather than to any 
actual difference in the amount in the 
In the case of the 
two pure jack pine stands, Plots III and 
V, the ash at both samplings was the 
higher by from 50 to 70 per cent, or 
about 40 pounds per acre, in the samples 
from the Cass Lake plot. This is not a 
large amount to be deposited by the wind 
in the course of a year. A corresponding 
difference is to be noted as between Plot 
II and Plot IV. 

Nitrogen was lowest in the litter from 
the pure Norway pine stand at Cloquet 
in all three samplings and much alike in 
that from the other plots. Lime as well 
as phosphoric acid, which varied from 
0.09 to 0.18 per cent, showed no depen- 
dence upon the species. Potash varying 
from 0.12 to 0.23 per cent, and sulphur, 
which varied as widely, were both with- 
out dependence upon the species of tree 


(Table 4). 


needles themselves. 
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WEIGHT AND COMPOSITION OF ANNUAL 
FALL REPORTED FROM CENTRAL 
EUROPE 

Studies on the amount and composition | 
of the forest litter in Central Europe 
were among the earliest scientific investi- | 
gations in forestry (17, p. 538). The. 
earliest reported is that by Ebermayer 
on 21 plots in pine forests in Bavaria, se- | 
lected so as to include uniform stands | 
of trees of different ages, ranging from | 
25 to 107 years and sites differing widely | 
in productivity of the soil (7, Append. 
58-59). On 10 of these plots an annual 
collection of litter was made in each of 
7 consecutive years while on the remain- 
ing II it was made for shorter periods, 
giving in all 101 separate area yields. | 
The average annual fall per acre for the 
7-year period varied from a minimum of 
1673 pounds of oven-dry litter, in a stand 
of 48-year-old trees on a very poor soil, | 
to a maximum of 4806 pounds, on a plot 
of 80-year-old trees on soil of moderate 
productivity. 

The average for 16 plots, with trees 
20 to 75 years old, was 2732 pounds per 
acre. Ebermayer considers a fall of 3302 
pounds as normal for a well-closed stand 
of pines (7. p. 53). The great variation - 
from year to year in the fall on the same 
plot may be illustrated by the following 
results from two plots on moderately 
productive soil, in which some years pro-_ 
duced 2 or 3 times as much as others: 


Trees 36 Trees 107 
years old years old 
Pounds per acre 


Hirstuyeat... sien 4,943 7,184 
Secondiyear ean ee er 2,990 5,504. 
hirdtyeare... 4s 2,115 5,756 
Rourthhyeane-erstn 1,882 5,920 
Pitcheyears sae eee 2,476 2,584 
Sixthvyearesssty cree 1,691 2,584 
Seventh year ..0. 205.0 1,790 3,605 
AV Chay ema aaa 25555 4,733 
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In the case of the pioneer experimental 
plots, started in 1863, at Eberswalde in 
Prussia, Danckelmann reported in 1887 
(6) an average annual fall of pine litter 
of 2388 to 2626 pounds per acre on 
soils of medium or high productivity and 
of 1512 to 1910 pounds on the poorer 
soils. “Che heaviest fall he found in stands 
of trees 20 to 40 years of age, the amount 
decreasing somewhat with the age up to 
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10). Thus in one case the fall amounted 
to 11 cubic yards per acre in one year and 
27 in the next. The fall from trees 50 
to 75 years of age was found to average 
about 3 per cent heavier than from those 
25 to 50 years (5, p. 13). 

Henry in 1908 estimated that the an- 
nual fall of litter in forests will supply 
2400 to 3400 pounds per acre of organic 
matter (13, p. 3), basing this estimate 


TABLE 6 
COMPOSITION OF PINE NEEDLE LITTER REPORTED FROM EUROPEAN STUDIES 


Ash 
per cent 

From Ebermayer 
miorestuarea NO; 2.5.04: vets 1.17 
Boreste area: INO 2.0% 5 on s.ctb - 1.54 
Motest arealJNo: 3)Ju.t3. 25 ose s 1.36 
Borest ared No. 4.0..5....+25: 1.07 
Borcstrarea NO. Sci ckiew se 1.10 
Morest, area No. 6./.%5..-< 93 1.44 
Honest area NO. opis sc. i<.08 1.48 
morest: atea NO), 8.1.%..4 os 1.41 
Borestwareal INO.. 19 fae. .a0 «3s 1.76 
mporest area No, 10.......2..0% 1.78 
Horest area .NO;. 1i.de0+ 502% «2m 2.00 
ESIOUEC AS Io Se 1.46 
UES STUL NS eae tec Signa 2.00 
VANS AFIN UDINE oto vep stale stot euslie os 12 1.07 

From Bauer 

ODIO Uy ne rae 212 
MEOWETHIICCET § lc cle g'.cc'aic a's a aetets Se 3.45 
MeOI SCHTOCUEL | ire vs feo eiviels ois. 5 4-55 
BIT PISTULSCI so cisiecc/ojr sv 9 eg oss 1.40 


100 years. Lespeyres, dealing with the 
same plots 11 years later, computed the 
average annual fall at 1735 pounds per 
acre (14). 

Ramann placed the average annual fall 
in pine forests at 2400 pounds per acre 
on the better soils and at 1,600 pounds on 
the poorer (16, p. 274). 

Bohmerle, in a 22-year study in an 
Austrian pine forest, found an average 
annual fall of 2656 pounds per acre with 
sreat variation from year to year (5, p. 


K20 CaO P20 SOs N 
per cent per cent per cent per cent per cent 

0.24 0.26 O.11 0.06 

-16 56 EZ, .06 

-16 48 12 04 

14 3r iG} 04 

-16 33 “Il 05 

-09 -66 AS 06 

2 54 -14 .06 

18 39 15 .06 

74 1.03 -08 .06 

+15 -96 08 05 

14 1.02 12 05 

Ls 59 12 05 

24 1.03 as .06 

09 aa 08 04 
0.19 1.39 0.05 0.13 0.81 

21 2.16 12 21 1.55 
0.42 1.30 0.18 0.29 

“14 58 -33 06 


on German data, there being none from 
France itself at that time (13, p. 23). 

In Table 6 are assembled data on the 
chemical composition of pine needle litter 
reported by Ebermayer (7, Append. p. 
100), Bauer (4), and Schroeder and 
Krutsch, quoted by Henry (13, p. 4). 
This has been dealt with in most detail 
by Ebermayer, who reported the mineral 
constituents, but not the nitrogen, of lit- 
ter from 11 Bavarian forests. Ramann, 
in 1890, stated that the nitrogen content 
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of pine litter varies between 0.8 and 1.0 
per cent (15, p. 52). Henry reports 1.5 
and 1.2 per cent of nitrogen in pine litter 
from two plantations in Gascony (13, 
219-220). Bauer, in the case of litter 
which had accumulated to a depth of 48 
inches on a western slope in a forest of 
pine about 200 years old, separated the 
upper layer of 32 to 36 inches from the 
more decomposed under layer. In the 
latter he found a distinctly higher content 
of lime and nitrogen. 
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below the average in productivity. The 
soil on the Minnesota plots is decidedly 


inferior, being such as to place the lands - 


in the marginal group if they were 
cleared for agriculture. 

In chemical composition the Minne- 
sota samples were similar to the European 
except that the latter were lower in sul- 


phur. This difference may be attributed - 


to the incineration method in use at the 


time, which gave low values, due to loss | 


of sulphur during the combustion. 


TABLE 7 
COMPOSITION OF PINE NEEDLES GATHERED FROM THE TREE 
Ash K20 CaO P20s5 SO; 
per cent per cent per cent per cent per cent per cent 

From Bauer 

Young needles: a2.) tis8.52 se 1.99 0.89 0.50 0.14 0.14 1.67 

Oldeneediesiac ic stots one 2.55 81 125 0.06 13 1.82 
From Ramann 

PUSROO=T. foie a scope are hte sens aie ee 1.90 0.50 0.32 0.35 

AB CONE > Areca olay 5.0 0 GRRORRRCTIIC 1.67 -50 24 34 

ABCe hein Sie oe Gree Ore ea OL 1.32 33 22 27 

SR GIYY aac ctopundom occas te. 2.04 45 40 41 

ADTCOT EY, ester. ook Apiary eens 1.76 48 29 334 

ATREO Gir seth aes tosvieyotel Sore so ele eier ete 1.44 40 24 36 


Green pine needles taken directly from 
the trees for analysis are much richer in 
potash and phosphoric acid but poorer in 
lime than the corresponding litter, as 
illustrated by data in Table 7 from 
Ramann (15, p. 76) and Bauer (4). 
From May to October the proportion of 
lime in the needles steadily increases and 
that of N, P,O,;, and K,O steadily and 
rapidly decreases (13, p. 17). Henry 
states that the litter examined after the 
fall of leaves may always be regarded as 
a calcareous fertilizer, the ashes contain- 
ing from 30 to 50 per cent of lime (13, 
p. 13). 

It will be seen that the amount of an- 
nual fall on the Minnesota plots is simi- 
lar to that reported for the Central 
European pine forests on soils somewhat 


WEIGHT AND COMPOSITION OF FOREST 
FLOOR 


On each of the 5 plots, at a site selected | 


as representative of the plot, the forest 
floor was collected from one 12 to 15 
inch square at the time the plots were 


laid out and the burlap was staked down. | 


This was later dried, weighed, and 
analyzed (Table 8). 
When the forest floor is collected in 


such a way as to include all the organic. 
matter that is liable to destruction by a | 
severe forest fire, the values obtained both | 
for the weight per unit area and the con- | 
tent of organic matter are usually more | 
dependent upon the degree to which the | 


underlying mineral soil has been mixed 
with it, either through natural agencies 


| 
} 
} 
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or in the process of collecting the sample, 
than upon the amount of plant residues it 
carries. Accordingly in comparing the 
chemical composition of the samples it is 
better to use the data computed upon the 
content of volatile matter. Comparing 
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pecially in nitrogen, lime, and sulphur. 
The carbohydrates of the fresh litter de- 
compose more rapidly than the nitroge- 
nous portion, or the latter is largely 
retained in the bodies of microdrganisms 
remaining in the forest floor. 


TABLE 8 
COMPOSITION AND WEIGHT OF FOREST FLOOR ON THE FIVE PLOTS 


Plot I, Plot 11, | Plot i, | FPlotlV, | prov, 
sd and itd pure og sie pure 
orway orway jack andewhite jack Average 
pine, pine, pine, ° pine, 
Cloquet Cloquet Cloquet aes Rote Cass Lake 
Wt. per sq. ft. of surface, 
HDS cee reiicles sae eee 0.77 0.78 0.38 0.55 0.75 0.65 
Composition of Litter in Per Cent 
Ash per Cent. a... + 36.23 18.33 34.33 22.44. 28.96 28.05 
N, POT CONG ie sicye2 iis: 6 1.18 88 1.03 86 98 98 
SAO oper CeNtas .o.2 5105 -79 275 83 94 99 86 
POs, per Cent... 6... 20 14 20 14 .16 17 
iO percent. .....0%0.- 19 a2 15 14 -17, 15 
BOs. per cenit. ..<<...%. a7 pa PR 19 23 PP 
Weight of Oven-Dry Litter, Per Acre, in Pounds 
erotal’ ..-..5.: RM eee re ie 33,541 33,987 16,553 23,958 32,670 28,142 
ASTER ee 12,152 6,230 5,683 5376 9,461 7,780 
Volatile matter.:........ 21,389 2757 10,870 18,582 23,209 20,361 
NN fale sive in ee siveus siete s 396 299 170 206 320 278 
ENO SR cs ee ee eee 265 255 137 225 323 241 
"FAO. 48:00 SURE ieee 67 48 33 34 52 47 
0 eee anaes 64 41 25 34 56 44 
SO}: Go det ooo aera 91 qt 38 46 75 64. 


the data computed on this basis (Table 
9) there is no evidence of any relation 
between the species of pine and the con- 
tent of N, CaO, P.O;, K.O, or SOs. 

From Table 10 it will be seen that the 
organic matter of the forest floor is richer 
in nutrients than the needle litter, es- 


RELATION OF WEIGHT OF ANNUAL FALL 
TO WEIGHT OF FOREST FLOOR 

The oven-dry weight of the annual fall 

of litter on the different plots varied from 

about one-fourteenth to one-sixth of the 

weight of the volatile portion in the 

underlying forest floor exclusive of the 
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them of pine, Alway and Harmer (2) 
found in the case of 8 that the weight | 
per acre of organic matter in the forest — 
floor varied from 15,800 to 48,800. 


mineral soil which may be mixed with it. 
Almost the extreme range is shown in 
the case of the two pure jack pine stands, 
Plots III and V. 


TABLE 9 
AMOUNT OF PLANT NUTRIENTS PER 100 PARTS OF VOLATILE MATTER IN FOREST FLOOR AND LEAF LITTER 
Forest floor Leaf 
A : — litter, 
Plot I Plot II Plot III Plot IV Plot V all plots 
INGSee vires tuoirrousiels tatererenateuais 1.85 1.08 1.57 I.11 1.38 0.71 
(OF 0 eis Aon COGer ice 1.24 -92 iy) Tae i 1.39 -93 
POs ik ogi nid Cee ods “41 .17 30 .18 e248 “14 
KyOM es natasha e 30 15 23 18 24 15 
SOS sack. | staal te 42 26 +35 25 32 19 91 
TABLE 10 
COMPARISON OF CHEMICAL COMPOSITION OF FOREST FLOOR WITH THAT OF LEAF LITTER, ON BASIS 
OF 100 PARTS VOLATILE MATTER 
Jack Norway 
Pure and and 
Pure jack pine Norway Norway white 
pine, pine, pine, 
Plot III Plot V Plot II Plot I Plot 1V 
ING Seaisica aves score sue a Tnclittersoeacsncease 0.73 0.87 0.43 0.70 0.78 
Inv hoorss; 1-2 sae 057, 1.38 1.08 1.85 1.11 
Excess in floor...... 0.84. 0.51 0.65 1.15 0.33 
CAO is cases Incclitters cee ere. 0.80 1.19 0.64 0.85 1.10 
In ehoor ters ccde 1.27 1.39 0.92 1.24 1.21 
Excess in floor...... 0.47 0.20 0.28 0.39 O.1I 
PaO peer cevercree sate Inglittersen. ssccicesc 0.14 0.16 0.10 0.12 0.16 
In SAOot eases selec 0.30 0.23 0.17 0.31 0.18 
Excess in floor...... 0.16 0.07 0.07 0.19 0.02 
KG iets ek Ini litter gescmrie-t!- 0.12 0.20 0.14 0.13 0.18 
Ine Hoora taints 0.23 0.24 0.15 0.30 0.18 
Excess in floor...... O.11 0.04 0.01 0.17 0.00 
SOs deitele none In’ litter 0-404 2ess 0.18 0.25 0.17 0.18 0.12 
Inhoonedaccseo ae 0.35 0.32 0.26 0.42 0.25 
Excess in floor...... 0.17 0.07 0.09 0.24 0.13 


EARLIER STUDIES OF THE FOREST FLOOR pounds, while its nitrogen content varied 


IN AMERICA 


American studies of the amount and 
composition of the forest floor appear 
limited to the few that have been made 
in Minnesota. 

‘In a study of 9 Minnesota forests 
which were practically virgin but none of 


from 444 to 1145 pounds. In the remain- 
ing forest, in which the amounts were ex- 
ceptionally large, the respective values 
were 67,870 pounds and 2847 pounds 
(2, p. 63-64). In woods at 21 places in 
northeastern Minnesota Alway and Rost 
found the weight per acre of the organic 
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matter in the forest floor to vary from 
14,400 to 52,200 pounds and that of the 
nitrogen from 455 to 1350 pounds (3, p. 


557). Ina jack pine woods near Bemidji, 


Alway found 22,500 pounds per acre of 
forest floor, on an oven-dry basis, with 
54.78 per cent volatile matter, 0.82 per 
cent nitrogen, and 0.79 per cent CaO, 
equivalent to 12,320 pounds volatile 
matter, 174 pounds of nitrogen, and 168 
pounds of lime per acre (1, p. 518). 


EUROPEAN STUDIES ON AMOUNT AND 
COMPOSITION OF THE ACCUMULATED 
FOREST LITTER 


Ebermayer found in stands of pine, 
from which there was no evidence of 
litter ever having been removed, that the 
weight per acre of litter varied from 12,- 
600 to 18,900 pounds and concluded the 
normal amount to be about 16,270. He 
also quotes two values reported by 
Krutsch of 16,187 and 27,570 pounds per 
acre (7, p. 51-52). Danckelmann in the 
Eberswalde forest plots found from 11,- 
600 to 12,900 pounds per acre on the 
better soils and 7,390 to 9,345 pounds on 
the poorer (6), but this litter was gath- 
ered with wooden rakes with the teeth 
at specified distances and did not include 
the entire forest floor (4). Ramann 
places the normal amount of litter in a 
pine forest on the better soils at 12,500 
pounds per acre and on the poorer at 
8,900 (16, p. 274). In a 54-year-old 
pine plantation in Gascony on a soil that 
originally carried only a trace of organic 
matter, Henry found 15,995 pounds of 
forest floor with 240 pounds of nitrogen 
(13, p. 219). 

Ebermayer alone appears to have made 
chemical analyses of litter from forests 
from which none had previously been 
gathered. These showed ash 1.26 per 
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cent, K,O 0.13 per cent, CaO 0.48 per 
cent, P,O, 0.11 per cent, and N 0.82 per 
cent. His analyses have been used by 
both Ramann and Henry in their esti- 
mates of the amount of plant nutrients 
contained in the litter of an unraked pine 
forests (13, ip. $2521). p..274)- 

In Europe it has been the litter—the 
coarser, upper portion of the forest floor, 
which can be gathered with wooden 
rakes, the part that would be removed for 
use in stables—that has been gathered 
and analyzed, while here the underlying 
duff and leaf mold also should be con- 
sidered because severe fires may reduce 
all three layers to ash (3, p. 558). The 
weight of organic matter and nitrogen 
per acre will be much higher in the floor 
than in the litter alone, and the relative 
amounts will probably vary greatly from 
forest to forest. 


LOSS IN FERTILIZING VALUE RESULTING 
FROM BURNING THE LEAF LITTER 


The approximate cost per acre of the 
same quantities of nutrients as are con- 
tained in the average 12-month fall of 
litter, 1738 pounds, is $2.30. Of this 
$1.80 will be for nitrogen, 15 cents for 
potash, 15 cents for phosphate, 13 cents 
for sulphur, and 7 cents for lime. In com- 
puting the values it has been assumed that 
the purchase of nutrients would be made 
in car lots at the nearest railway sta- 
tion and in the most common forms, 
viz: ammonium sulfate, superphosphate, 
muriate of potash, ground limestone, and 
gypsum. If the litter were burned in situ, 
instead of being removed, the loss of 
nutrients would be limited to the nitro- 
gen, but this is by far the most expensive 
of all to replace, amounting to almost 80 
per cent of the whole. If in addition al- 
lowance be made for the fact that the 
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litter furnishes indirectly to the trees 
much more nitrogen than that which it 
carries as it falls to the ground, micro- 
organisms using its carbohydrates as a 
source of energy while fixing atmospheric 
nitrogen, the total loss from burning the 
litter should probably be placed at not 
less than 90 per cent of its actual cost in 
the form of commercial fertilizer. 


SUMMARY 


Determinations are reported of the 
amount and composition of the annual 
fall of leaf litter in jack and Norway pine 
forests in northern Minnesota. 

A factor not included in this study is 
the rotting of entire trees which come 
down in the form of windfalls. These 
windfalls contribute a large amount of 
organic material to a limited area of the 
forest floor, but they do not occur often 
enought to contribute a very large quan- 
tity of material when the annual addition 
per acre is computed. The accumulation 
of organic material in this way would be 
of importance only in virgin or neglected 
stands since in well-managed forests the 
decadent trees would be removed by im- 
provement cuttings or disposed of soon 
after they fell. 

In five plots in unthinned stands on 
sandy land of low productivity the litter 
was allowed to collect on strips of burlap, 
with an area of 1050 square feet to the 
plot, and gathered for analysis at the end 
of 4, 13, and 29 months. 

The average fall of litter in 12 months 
amounted to 1738 pounds per acre on an 
oven-dry basis. The amount varied as 
much as 25 per cent from one plot to an- 
other in the same year and almost as 
much on the same plot from one year to 
the next. 
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The 12 months’ accumulation of litter 
on an acre carried, on the average, 11.2 
pounds of nitrogen, 17.2 pounds of CaO, 
2.6 pounds of K,O, 2.2 pounds of POs, 
and 3.4 pounds of SOs. 

The approximate cost of commercial 
fertilizer containing the same quantities 
of nutrients as an average annual fall of 
pine needles per acre is $2.30. 

In the case of the destruction of the 
entire forest floor by fire the loss of plant 
nutrients would be about go per cent of 
the actual cost of an equivalent amount 
in the form of commercial fertilizers. 
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NEW YORK LOOKS AHEAD 


By NELSON C. BROWN 
New York State College of Forestry, Syracuse University 


"aay HE recent legislature has passed 


stone in the progress of forest conserva- 
tion in the state for many years. It is 
the most constructive attempt to change 
the long-established policy with reference 
to the handling of the Adirondack and 
Catskill Mountain regions. 

For many years the well-known 
Article 7, Section VII of the state con- 
stitution has prohibited forest manage- 
ment on state-owned lands in the 16 
Adirondack and Catskill counties, in- 
cluding approximately one-third the total 
area of the state. The foresters of the 
state have attempted for many years to 
create a sentiment favorable to a broader 
interpretation of the state constitution. 
Any move in this direction, however, has 
been looked upon as an “ opening wedge ” 
and has been vigorously opposed by in- 
fluential citizens who felt that New York 
could well afford a large area devoted 
exclusively to park and recreational pur- 
poses. The area within the Forest Pre- 
serve Counties is equal in size to the 
entire state of Massachusetts. 

Although many measures have been 
introduced in the state legislature during 
the past 30 years to give a broader inter- 
pretation to the state constitution respect- 
ing the Adirondack and Catskill policy, 
or to change the constitution itself, they 
have failed. It begins to appear as though 
the people of New York have been edu- 


cated to a point where a new interpreta- 
tion may be placed upon the future con- 
servation policy of the state particularly 
as it affects these two important forested 
regions. 

The constitutional amendment just ap- 
proved by the legislative session of 1930 
must also be passed by the legislature of 
1931 and then submitted for approval 
to the electorate of the state in 1931. 

This amendment is the culmination of 
two years’ study by the State Reforesta- 
tion Commission which was appointed to 
examine the idle land problem of the 
state and report to the legislature with its 
recommendations for a solution of this 
large and growing land and economic 
problem. 

The 1930 legislature continued the 
Reforestation Commission for another 
year and extended the 1929 appropria- 
tion of $120,000 for the purchase by the 
state of idle lands and the planting 
thereof by granting a still larger appro- 
priation of $400,000 to the Conservation 
Department for the continuance of this 
policy. It is proposed to make $600,000 
available next year (1931), as the new 
constitutional amendment, if successfully 
passed by the 1931 legislature and ap- 
proved by the people, will not go into 
effect until 1932. These interim appro- 
priations have had the informal and 
wholehearted approval of the governor _ 
and the legislative leaders in Albany. 
Two nurseries have already been added 
to the three that have been in existence 
for some years and it is proposed to ex- 
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tend this number until the annual out- 
put can be expanded from the present 
30,000,000 trees to around 150,000,000 
_ to 200,000,000 trees or as many as may 
be necessary to take care of the enlarged 
planting program. 

At the present rate of planting about 
25,000,000 to 30,000,000 trees per year, 
it is probable that it would require 200 
years to take care of the idle land prob- 
lem of the state. In the meantime, this 
acreage is increasing and the people of 
the state feel that a program of planting 
that requires 200 years to consummate is 
entirely too long. 


ScOPE AND SIGNIFICANCE OF 
AMENDMENT 


The constitutional amendment pro- 
vides for the purchase by the state of 
any idle lands suitable for reforestation 
outside the Adirondack and Catskill 
Parks or “ Blue Lines.” It is estimated 
that there are about one million acres of 
land in the forest preserve counties out- 
side the park lines in need of reforesta- 
tion. It was felt therefore that the con- 
stitution should be changed to provide 
for the planting and management of this 
most important area. Under the present 
constitution, if any of the lands are 
planted in the vast northeastern third of 
the state, north of the Mohawk River 
and east of Syracuse, none of these trees 
can be utilized or cut under a plan of 
forest management. The sentiment of the 
Reforestation Commission was wholly 
opposed to the additional expenditure of 
large sums of money by the state for the 
planting of trees without provision for an 
adequate future return to the state for 
this investment. As the wording of the 
proposed constitutional amendment is not 
altogether clear and purposely follows 
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the original wording of the state consti- 
tution in order to make it legally correct 
and uniform, many groups in the state 
are somewhat concerned regarding its 
interpretation and significance. 

The proposal does not contemplate 
any change in the past program of pur- 
chase of land for the forest preserve, 
which is being added to every year. The 
State Conservation Department has re- 
ceived and is receiving large sums of 
money for the continuance of its forest 
purchase program. The very meaning 
of the term ‘“‘ Forest Preserve”’ is not 
altogether understood by the people of 
the state. The forest preserve refers to 
any land owned by the state within the 
twelve Adirondack and four Catskill 
counties. Most of the lands purchased 
by the state for the Forest Preserve have 
been within the so-called park or blue 
lines with some scattered areas amount- 
ing to about 297,000 acres outside the 
borders of the park. (The terms “ Park” 
and “ Blue Lines” are synonymous. ) 

There are approximately 4,000,000 
acres within the Adirondack and Catskill 
Parks and of this total the state now 
owns about 2,000,000 acres. The parks 
are very commonly confused with the 
Forest Preserve. State-owned land, 
whether within or without the boundaries 
of the park lines, constitutes a part of the 
Forest Preserve if it is within the 16 For- 
est Preserve counties and is held inviolate 
to cutting in the future according to the 
present constitution. 

The new proposal provides “ for the 
acquisition by the state of land outside 
the Adirondack and Catskill parks as 
now fixed by law best suited for refor- 
estation, for the reforesting of the same, 
and the protection and management of 
the forests thereon; for the acquisition 
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of land for forest nurseries and for the 
establishment and maintenance of more 
nurseries, such appropriations, to begin in 
the first year with the sum of $1,000,000 
and increasing annually by the sum of 
$200,000 to and including the sixth year, 
and in each of the five years immediately 
following a sum equivalent to that appro- 
priated for the six years.” 

Table 1 illustrates the operation of 
the law. This table includes the $400,- 


TABLE 1 


NEW YORK’S NEW PLANTING PROGRAM 


Acres Acres Appro- 

to be to be priation 
Year acquired _reforested necessary 
HOKYels botanor 40,000 10,000 $400,000 
HOST arorcucnscers 50,000 15,000 600,c00 
NOVI ee ease 50,000 22,000 1,000,000 
LOS Siler cisexe 60,000 30,000 1,200,000 
TOSA cece 100,000 40,000 1,400,000 
TOL QRe poreae.c 100,000 50,000 1,600,000 
1930cnie ate 100,000 60,000 1,800,000 
LOR 7 sors aathers 100,000 70,000 2,000,000 
UG la ates sean 100,000 80,000 2,000,000 
TOS 9.00 gieaees 100,000 90,000 2,000,000 
TOA Ol ee eesetere 100,000 ~—_ 100,000 2,000,000 
FO ATs cries 100,000 =: 100,000 2,000,000 
LQAQ a sk Saar Gate pes 100,000 2,000,000 
TOV ae neyae” aa TOO; O00) cea oni 
TOAAN Ate arstone eta 13350008) | actresses. 
1,000,000 1,000,000 $20,000,000 


000 made available to the Conservation 
Department by the 1930 legislature for 
the extended reforestation policy and the 
$600,000 which will probably be appro- 
priated during the next legislature. 
Thereafter, that is in 1932, and until 
1944, the law if approved by the people 
will be in effect. It is significant that 
this resolution provides that all appro- 
priations shall be available until ex- 
pended. 

Under the 1929 appropriation provid- 
ing for $120,000 for the initiation of this 
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purchase program, options, contracts, and 
purchases totaling about 10,000 acres 
have been made. These are located chiefly 
in the central agricultural sections of the 
state in the counties of Cortland, Che- 
nango, Otsego, Madison, Schoharie, Os- 
wego, and Montgomery. The purchase 
price for these lands was generally be- 
tween $3 and $6 per acre with an average 
of about $3.50 per acre. Until the pro- 
posed constitutional amendment goes into | 
effect, no lands are being purchased with 
these special funds within the 16 Adiron- 
dack and Catskill counties. 

The law provides that no parcels shall 
be purchased in areas of less than 500 
acres of contiguous land. 

At a hearing held in Albany on March 
6, 1929, on the enlarged reforestation 
program, representatives were present — 
from every state organization interested 
in reforestation, including the fish and 
game, water power, lumber, pulp and 
paper, and other interests. Several agri- 
cultural economists, lumbermen, repre- 
sentatives of chambers of commerce, 
county boards of supervisors, and other 
business organizations were also present. 
There was unanimous approval of the 
reforestation program. At the hearing 
held in March, 1930, practically no op- 
position appeared to the $20,000,000 
reforestation proposal. 

Concurrently with the state-wide re- 
forestation program, the legislature of 
1929 passed the so-called County Re- 
forestation Act. This provides for state 
aid or subsidy to each county on a dollar 
for dollar basis up to a maximum of 
$5000. Any plans submitted by the 
county authorities to take advantage of 
this state aid must receive the approval 
of the Conservation Commissioner and 
be submitted prior to January 1 of each 
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year. This law has been in effect ap- 
proximately one year and will continue 
indefinitely. “Twenty counties took ad- 
vantage of it during 1929 and submitted 
plans together with certification of county 
appropriations to the Conservation Com- 
missioner prior to January 1, 1930. 
These counties have appropriated $67,- 
956. The individual appropriations of 
each county and the amount approved by 
the Conservation Commissioner as avail- 
able from the state are shown in Table 2. 


TABLE 2 


APPROPRIATIONS FOR COUNTY FORESTS 


Amount of 
Amount of state — 
county appropriation 
County appropriation approved 

DES ONS Lee ae eee $21,056.31 $5,000.00 
ESSEX Ae scarens 5,000.00 3,050.00 
Hetferson .... 3,000.00 2,600.00 
Montgomery 1,500.00 1,500.00 
SONeIdas. ststelevtac 5,000.00 3,800.00 
Onondaga ..... 5,000.00 3,632.00 
Schoharie ..... .. 1,200.00 1,200.00 
Oswego ....... 3,000.00 2,750.00 
Cattaraugus 500.00 500.00 
Genesee: “1... -,< «'s 250.00 250.00 
NBCWAS | oc.e siese,sts «2 3,000.00 3,000.00 
St. Lawrence 5,000.00 4,750.00 
BI OMCCA I Gees) c00)s 250.00 250.00 
Westchester 2,500.00 2,500.00 
Chautauqua .... —_1,300.00 1,300.00 
Weates arts 55 Bisset 1,000.00 1,000.00 
Saratoe age ot oa. 2,500.00 2,500.00 
OISCIO a iiec 0. s:0.05 5,000.00 5,000.00 
Steuben .....+ 1,000.00 1,000.00 
Madison ....... 900.00 900.00 


Several counties have already appointed 
county foresters. The county forest is 
a new and promising field for the ex- 
tension of forestry in this country. In 
some sections of the state one man is 
serving as county forester for two or 
more counties. St. Lawrence University 
at Canton with its new Department of 
Forestry is actively codperating with the 
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counties in the northern section of the 
state to further the progress of a system 
of county forests. Land purchased by the 
counties within the so-called forest pre- 
serve counties is not subject to the re- 
strictions of Article 7, Section VII of the 
Constitution. It is felt, however, by 
many of the progressive leaders in north- 
ern counties that the state should under- 
take the major burden in the purchase 
and planting of lands in that section. 


IpLE LAND PROBLEM 


In the meantime, the idle land prob- 
lem is continuing to be an ever-increasing 
economic burden. Agricultural econ- 
omists point out the fact that the peak 
of abandonment has not yet been reached 
in New York. From 1880 to 1920 the 
annual rate of abandonment of farm 
lands was about 40,000 acres. Since 
1920 this rate has increased to between 
250,000 and 275,000 acres a year. Al- 
though estimates of from 3,000,000 to 
5,000,000 acres of idle land in the state 
have been made, the state survey to de- 
termine the location of these lands in 
contiguous areas of 500 acres or more 
shows that there are about 1,000,000 
acres. ‘The $20,000,000 project is predi- 
cated on this figure. Estimating a cost 
of $10 an acre for the land and $10 an 
acre for planting means $20 an acre as 
the cost of reforestation. Multiplying 
$20 per acre by 1,000,000 acres gives 
a total cost of $20,000,000. 

This spring the state Conservation 
Department appointed six district for- 
esters who will have charge of the work 
of acquisition and reforestation under the 
present allotment of $400,000 and will 
supervise the expenditure of the enlarged 
funds should they become available in 


1932. 
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Many of the conservation leaders of 
the state feel that large state parks are 
required in both the Adirondack and 
Catskill regions and it is probably true 
that it would be unwise to make the 
present park or blue lines permanent 
boundaries of these parks. I believe that 
a survey should be made of the needs of 
the state for park and recreational pur- 
poses in its two important mountainous 
sections. This may mean the possible 
extension of the park lines or even a re- 
duction of these areas. No definite plan 
or policy has ever been set up by the state 
excepting the constitutional requirements 
which were put in effect as a safeguard 
in 1894. It has been indeed fortunate 
that the leaders of that day had the fore- 
sight to envision the probable needs of 
the state in the future. 

It is generally felt that certain areas 
should be devoted to forest management 
and should yield adequate returns to the 
state for the reforestation and protection 
and other expenditures incident to this 
policy. Furthermore, as a result of such 
a survey or study, definite policies should 
be devised not only with reference to the 
future extent of the state forest preserve 
and reforestation areas, but also with 
reference to forest management on state 
forests, the fish and game problems, 
water storage possibilities, the assurance 
of future potable water supplies, and 
other problems. 

There are a great many groups and 
organizations interested in the future 
conservation policies of the state. Among 
these, in addition to the New York Sec- 
tion of the Society of American For- 
esters and the New York State For- 
estry Association, which have taken the 
leadership in this campaign for the edu- 
cation of the public, are the Adirondack 
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Mountain Club, the Association for the 
Protection of the Adirondacks, the New 
York State Forest, Fish, and Game 
League, the Empire State Forest Prod- 
ucts Association, the New York State 
Conservation Association, the Izaak 
Walton League of America (New York 
State Division),*the Anglers Associa- 
tion, the New York Development Asso- 
ciation, and many local chambers of com- 
merce and sportsmen’s and conservation 
organizations. 

During the past year the business men 
have become vitally interested in the prob- 
lem. In 1929 a state-wide Economic 
Congress of business men_ interested 
in the future industrial development and 
welfare of the state, appointed seven 
major committees to make a study of the 
problems which affect the future wel- 
fare and prosperity of the state. One of 
them was the Conservation Committee 
which has been appointed to study the 
possibilities of forest conservation and its 
place in the industrial welfare of the 
state. In 1850 New York was the lead- 
ing timber-producing state of the union. 
At that time it produced about 20 per 
cent of the total lumber supply of the 
country and Albany was the great lum- 
ber market of the nation. New York 
was also a great leader in the manufac- 
ture of pulp and paper. Since 1912, the 
State College of Forestry at Syracuse 
has estimated that over 1500 wood-using 
industries have been lost to the state. At 
the present time we consume about 34 
billion board feet of lumber and produce 
about 130 million board feet. The an- ~ 
nual growth of the forests of the state 
has been estimated at about 500 million 
board feet. We consume about 28 times 
as much lumber as we produce. Inci- 
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dentally, we are expending between 40 
and 50 million dollars on freight alone 
to bring in lumber and forest products 
from distant forest regions. Many of 
the industrial leaders of the state have 
become interested in the work of the 
state-wide Economic Congress and pro- 
pose to back vigorously any program 
which its committee recommends. 

After 30 years constant discussion of 
this problem, it appears that this year 
marks the first definite step taken to clear 
up the “ fog” of many years’ standing. 
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This constitutional amendment, although 
not thoroughly understood by even the 
interested portion of the people of the 
state, should have careful study and per- 
haps approval of the foresters and the 
park and recreation enthusiasts as well 
as the sportsmen and industrialists. “Thus 
a happy solution to a long-continued 
policy of negation and failure to seek the 
facts and present a policy that will be 
commensurate with the needs of the state 
for a century or more to come, may be 
found. 


SAMPLE PLOT METHOD OF THE MINNESOTA 
LAND ECONOMIC SURVEY FOR DETER- 
MINING GROWTH AND YIELD 


By STIG WIJKSTROM’ 
Lake States Forest Experiment Station » 


=—HHE. Minnesota Land Economic 
? Survey started work in July, 
44.1929. Following the Michigan 


plan, cover and soil are mapped on sepa- 
rate sheets, on a scale of 2 inches to the 
mile, by two different mappers who work 
together in the field. Parallel compass 
lines are run at half-mile intervals, with 
such offsets as are necessary to cover 


the intervening country. “The forest 
mapper notes on his map the species, 
diameter, class and degree of stocking of 
each type mapped, and the soil mapper 
designates by key number the different 
soils as they occur. In addition, an occu- 
lar estimate of the stand is made by the 
forest mapper by taking 64 circular 
quarter-acre sample plots per square mile, 
or one every 24 chains of line run. These 
plots are estimated from the center, the 
number of trees in each 2-inch diameter 
class from 6 inches up being tallied. On 
the latest forms used, columns for aver- 
age height and for age at 1 foot are 
provided. 

In order to check the estimate made by 
the mappers and to classify the different 
types of soils as to their productivity, the 
writer, who had previously assisted with 


* Graduate of the Swedish College of For- 
estry, Stockholm, and Industrial Fellow of 
the American-Scandinavian Foundation; em- 
ployed by the Lake States Forest Experiment 
Station as a temporary field assistant during 
the field season of 1929. 


the sample plot work on the Michigan 
Land Economic Survey, and another man 
from the Minnesota Survey devoted their 
entire time to the sample plot work. The 
following is a brief account of the method 
developed. While in general it is an 
adaptation of the Michigan plan, certain 
changes and modifications were made 
which, it is believed, simplify and ex- 
pedite the work. 

To get as good a cross section of con- 
ditions as possible in the time available, 
plots, well scattered over the area mapped, 
were taken in each of the different for- 
est, stand, and soil types, in the propor- 
tion that these prevailed. Each evening 
the mappers were interviewed as to the 
character of their assignments and as to 
the location of typical stands. In this way 
the time required to locate sample plots 
was cut to a minimum. Many plots 
also were located, without help, by in- 
vestigating stands along and back from 
roads. 

The size of the plots was adjusted in 
every case to get as good an average as 
possible of the stand and type as a whole. 
In general, plots of 4 acre were taken 
in the larger timber, of } acre in the 
smaller timber, and of 1/10 acre in 
very small dense stands, while plots up 
to one acre in size were taken in poorly 
stocked stands of larger trees. These 
areas gave from 100 to 400 trees per 
plot or on the average about 200. 
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The shape of the plot depended on 
conditions. When the stand was small 
and the types variable, the plots were 
laid out by staff compass in the form of 
a rectangle or quadrat, boundaries of 
which were marked with white string. 
To aid in calipering, the plots were also 
divided by strings into strips about 15 
to 30 feet wide, narrow strips being used 
in dense stands of small trees and wide 
strips in less well-stocked stands of larger 
trees. It is important not to use strips 
wider than can be calipered with accuracy. 

In extensive uniform stands of large 
trees, a strip 4 chain wide was run 
straight through the stand, distances 
being measured with a tape. The sides 
of such a strip were located by means of a 
bamboo stick 16.5 feet long, and were 
marked at 1-chain intervals with white 
sticks. The tallyman, by placing himself 
behind one of these sticks and sighting 
to the next, could keep the caliper man 
on the strip. On the left side of the strip 
only trees fully inside the boundaries 
were tallied, while on the right side every 
tree touched by the boundary line was 
included. By this method 0.05 of an acre 
was tallied for every chain laid out. 

The strip method is the quickest and 
was preferred in stands from 6 to 9 inches 
and up, where there was not too much 
brush. Occasionally, where it was hard 
to get an accurate sight between sticks 
a chain apart, half chain intervals were 
used. In such cases, however, the sample 
plot method is preferable. 

When a stand typical of the classes 
differentiated was found, the soil was 
tested by digging a profile, which is a 
more reliable method of investigation 
than using a soil auger. If the soil were 
found to be typical of the type wanted, 
a plot was measured. 


All living trees down to 0.6 inch in 
diameter breast high were calipered and 
tallied in 1-inch classes to the nearest 
(2.68.35 Sag" pp sO Tiss 
etc.), the calipering being done by the 
chief of party. The assistant then mea- 
sured the growth of the last ten years at 
breast height with a Swedish increment 
borer. About 12 to 20 trees were bored 
on each plot, the number of trees taken 
in each diameter class being in about the 
same proportion as they appeared on the 
tally sheet. In other words, most of the 
trees bored were around the most com- 
mon diameter of the stand. In a mixed 
stand both species were usually bored, 
although if one species greatly predomi- 
nated, borings were taken on that only. 


inch 


As near as could be judged, the incre- 
ment core was taken along the average 
diameter of the tree to insure normal 
measurements. The growth of the cur- 
rent year was not included in the ten 
rings measured. Measurements were 
made to the nearest hundredth of an inch 
by means of the scale on the ejector. 

While the above measurements were 
being taken by the assistant, a forest des- 
cription of the stand was written up by 
the chief of the party on forms provided 
for this purpose. The string used also 
was wound upon a stick for future use. 

Tree heights were measured by means 
of a Christen hypsometer and the 16.5- 
foot bamboo stick to determine the aver- 
age height of the stand. About 15 trees 
were measured on each plot, the number 
depending on the uniformity of the stand. 
The heights taken were spread around 
the most common diameter, as indicated 
by the tally sheet, care being used to 
measure dominant and codominant trees 
and to avoid suppressed ones. 
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Current growth and heights were plot- 
ted on cross-section paper in the field, so 
that more data could be collected at once 
if necessary to fix the curves. 

The age of the stand was determined 
by boring 4 to 5 trees of each species at 
stump height. In uneven-aged stands 
only the biggest and oldest trees were 
bored. 

The average leader growth for. the 
last 5 to 10 years was estimated ocularly 
for trees around the most common 
diameter. 

The following computations 
made in camp for each plot, the results 
being reduced to an acre basis: 


were 


Number of trees of different species 
and the total number in each 1-inch 
diameter class down to and including 
the 1-inch class. 

Basal area at breast height for pre- 
dominating species and the total for all 
trees on the plot down to and including 
0.6 inch. 

Volume in merchantable cubic feet for 
each species and total for plot. 

Volume in cordwood for each species 
and total per plot. 

Volume in board feet and cords for 
plots where 25 per cent or more of the 
volume was merchantable. 

In addition the following calculations 
were also made: 

Average diameter of the plot. 

Average height of the plot. 

Current growth per cent in basal area 
(at breast height) and in form height. 

Current growth per cent in volume. 


MetHops Usep in ComMpuTING 


Basal area in square feet was obtained 
directly from a circle-area table. 


JOURNAL OF FORESTRY 


Volume in merchantable cubic feet, 
board feet, and cords was taken from 
the best volume tables available, which 
for convenience were first converted into 
graphical form, the volume per tree in 
each diameter class being based on the 
height indicated for that diameter by the 
curve for the plot.in question. 

Average diameter for each plot was 
determined from average basal area for 
the predominating species. 

Average height for the plot was taken 
to be the height indicated by the average 
diameter on the height-diameter curve 
for the plot in question. 

Current growth per cent in basal area 
was determined by finding the average 
growth in radius for the last ten years 
as indicated by the average diameter and 
the radius growth curve for the plot in 
question, and doubling this to get the 
average diameter growth. Current 
growth per cent in basal area was then 
computed by the well known Jonson 
formula: 


100 = 
Po= n (1- ¢): 


where Py, represents growth per cent by 
basal area, m represents number of years 
(in this case 10), D the present diameter 
(here outside of bark), and d the di- 
ameter 2 (10) years ago. 


Current growth per cent in form 
height was computed by the use of 
Jonson’s approximate formula: 


1007), 
HH +-8.2:° 


where Py, represents growth per cent by 


Pe 


form height, Z, the average growth of 


the leader in feet, H the average height 
of the stand in feet, and 8.2 a constant. 

Current growth per cent in volume may 
be obtained by adding growth per cent in 
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basal area to growth per cent in form 
height. Since it is impossible to estimate 
the height growth in the case of hard- 
woods, their growth in volume was com- 
puted as recommended by Schneider and 
Jonson by multiplying the growth per 
cent in basal area by a factor which varies 
from 1.25 to 1.50 depending on the rela- 
tionship which exists between height and 
diameter growth. In well-stocked stands, 
where height growth is relatively faster 
than diameter growth, the higher factor 
is used; in understocked stands, where 
the relationship is more even, the smaller 
factor is used. 


FurTHER WoRKING UP OF RESULTS 


When a sufficient number of sample 
plots were secured, smoothed curves were 
drawn for each important forest type, 
and where obvious differences existed for 
each soil type, to show for various ages 
and classes of stocking: 

Average number of trees per acre. 

Average diameter. 

Average height. 

Basal area. 

Volume in cubic feet, cords, and board 
feet and cords. 

Current growth per cent in volume. 

Current growth in merchantable cubic 
feet. 

Mean annual growth in merchantable 
cubic feet. 

Where age data are lacking the di- 
ameter-age curve can be used in the case 
of even-aged stands to approximate the 
age if the average diameter is known. In 
the case of uneven-aged stands however, 
volume and current growth must be plot- 
ted directly over average diameter since 
in this case age is not a significant factor. 


The height-age curves are for the pur- 
pose of comparing the different soil types, 
as height is undoubtedly the main indica- 
tion of site. For computation of volume 
separate height-diameter curves are pre- 
pared for each diameter class and degree 
of stocking used by the Land Economic 
Survey mapping crews. 


User or RESULTS 


From the above, summary tables were 
prepared for each forest type and, where 
soil type was significant, for each soil 
type, showing for each 3-inch diameter 
class and degree of stocking the average 
age, height, number of trees per acre, 
basal area, merchantable volume in cubic 
feet, merchantable volume in board feet 
and cords, total merchantable volume in 
cords, current growth per cent, current 
growth in merchantable cubic feet, and 
mean annual growth in merchantable 
cubic feet. From such a table, a picture 
of the various forest types mapped is 
readily obtained, as well as an idea of the 
productivity of the various soil types. 

The purpose of the field work last 
year was primarily to develop methods. 
Enough data were secured, however, to 
indicate the practicability of the method 
and to give a fairly satisfactory picture 
of the prevailing type covered by the 
Survey. Several seasons will be required 
to cover satisfactorily all the types en- 
countered. 

With an experienced crew, the collec- 
tion of the data on a sample plot, follow- 
ing this scheme, takes between 14 and 
24 hours, or on the average around 
2 hours. This does not include the time 
required to locate plots, which is the 
factor that largely determines how many 
plots are taken per day. In fairly well 
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wooded country an average of four plots 
were measured per day, based on about 
9$ hours’ work. 

While one cannot hope by the sample- 
plot system outlined above to measure at 
reasonable cost a sufficient number of 
plots for a satisfactory timber estimate 
from a forest mensuration point of view, 
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it does furnish a practical means of secur- 
ing the growth and yield data needed to 
supplement the work of the forest and 
soil mappers. The cumulative results of 
several seasons’ field work should pro- 
vide a sound basis for the proper forest 
management of the lands covered by the 
survey. 


THE FORMATION OF CHAMBERED PITH IN 
SHE TWIGS OF BUTTERNUT AND 
BLACK WALNUT : 


By WILLIAM M. HARLOW 
Instructor of Wood Technology, New York State College of Forestry 


>QHE structure of the pith in 
woody plants is often of value 


earn ier ideatifcition, andi in 
our native trees is usually one of three 
distinct types. When the pith cells are 
of more or less the same shape and size 
(isodiametric), a uniform appearance is 
presented in longitudinal section and the 
pith is said to be homogeneous. This is 
the condition in most woody plants. A 
modification of this type occurs when 
further differentiation of certain cells re- 
sults in irregularly spaced transverse disks 
composed of heavier-walled tissue. In a 
longitudinal section of the twig, these 
disks take the form of fine horizontal 
lines separated by the lighter-colored 
ground tissue. Pith of this type is desig- 
nated as diaphragmed-stuffed and occurs 
in only a few native forest trees including 
yellow poplar (Liriodendron tulipifera) 
and black gum (Nyssa sylvatica). ‘The 
third kind is chambered or diaphragmed 
(Fig. III) and is characteristic of only a 
few genera, probably the best known of 
which is Juglans (walnut and _ butter- 
nut)’. 

The results enumerated below are con- 
cerned with the seasonal development of 
chambered pith in these two species and 
indicate how this condition ensues. The 


*Hackberry (Celtis) often shows finely 
diaphragmed as well as homogeneous pith 
in the same twig. 


first observations were made on young 
twigs soon after the inception of growth 
in the spring. As was anticipated, the 
pith was still homogeneous at this time 
and was entirely comparable in general 
form to the normal type present in the 
mature twigs of most species. A current 
theory of why chambering takes place is 
contained in the following statement by 
Eames and MacDaniels.” “In the on- 
togeny of the stem, the pith cells in many 
cases and no further 
growth occurs. The surrounding tissues 
are meristematic and continue to elon- 
gate. hus the pith may be torn apart 


mature early, 


longitudinally to a greater or less ex- 
The presence of transverse 
layers of more resistant cells often brings 
about the development of a ‘ diaphragmed 
pith.’ The diaphragmed condition may in 
other cases result from a slight increase 
in length of the axis after the pith has 
become mature.” 

Although this type of rupturing caused 
by rapid growth in length is probably 
found in some herbaceous stems and pos- 
sibly in certain woody ones, the two 
species of walnut observed gave no indi- 
cations of such a process. In fact, the pith 
remained homogeneous and no sign of 
chambering was noted until the growing 
period was practically over and the term- 

* Eames, A. i and L. H. MacDaniels. An 
Introduction to Plant Anatomy. McGraw- 
Hill, 1925, p. 98. 
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Fic. Il.—First evidence Fic. I1].—Mature 
of chambering. chambered pith. 


Fic. I—Apex of a 2-year old twig: 
1. Terminal bud; 2. Bud scale; 3. First 
season’s wood; 4. Pith; 5. Portion of 
pith remaining unchambered. 


Fic. I1V.—Base of twig in the above figure: Fic. V.—Similar to Fig. IV but 
6 = 3 above—tst season’s wood. 7—previous after chambering is complete. 
season’s wood. 


[All photographs reproduced at 8 X.] 


FORMATION OF CHAMBERED PITH 


inal buds for the following season had 
been formed. In black walnut chamber- 
ing began in some twigs the last week in 
August,’ but in late September a number 
were found still in the unchambered state. 
In butternut, chambering started much 
later and no cavities were found until the 
last few days of September and the first 
week in October.* It is, therefore, evident 
that in the two species of Juglans ex- 
amined, diaphragmed pith did not result 
through rupture of the tissue concomitant 
with the elongation of the twig but rather 
after this had practically ceased. 

The accompanying plate bears out 
these observations. Figures I and IV are 
photographs of the apex and base, respec- 
tively, of a two-year old butternut twig 
cut lengthwise through the center. This 
twig was taken from the tree October 1. 
The terminal bud (1) with its bud scales 
(2) was formed more than a month 
previously and this together with the 
large amount of secondary woody tissue 
(3) suggests that the twig was in all 
probability “set” with no further 
growth in length possible. The pith (4), 
however, at this stage was still solid 
and unchambered. The first evidence of 
the beginning of chambering is mani- 
fested by a change in the color of the pith 
from green to brown. This is followed 


* Black walnut was observed during the 
summer of 1928 at Hudson, Ohio, and after 
Sept. 1 at Syracuse, N. Y.; in 1929, at Syra- 
cuse. 

* Observations were made on butternut in 
1928 at Syracuse, N. Y., and Dolgeville, N. 
Y., and in 1929 at these places and also in 
southern Ontario, Canada. 
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by the formation of a few cavities, usually 
near the base of the season’s growth 
(Figure II), and from this point chamb- 
ering spreads upward and downward 
until all of the pith tissue has been in- 
volved with the exception of a short seg- 
ment at the apex. The lower boundary 
of the segment is indicated by a line of 
darker tissue below (5) in Figure I. This 
homogeneous part of the previous season’s 
growth separating the chambered por- 
tions of two consecutive years is shown in 
Figure V. The “ plug” apparently re- 
mains unchambered and consists of living 
cells which function as storage organs for 
starch and other reserve materials until 
cut off from further participation in the 
life processes of the tree through heart- 
wood formation. Since a new plug is 
formed each year, the age of a branch 
may be determined by the number of 
plugs observed in the split stem. The 
cells of the diaphragms lose their living 
contents but may retain the large rosette 
crystals characteristic of the cortex and 
pith of the species. 

An explanation of the causes under- 
lying this unique process requires further 
study, but it is probable that loss of 
moisture and also some chemical change 
may play an important role. It is also 
suggested that the process may have some 
connection with leaf fall which occurs 
soon after or during chambering. In any 
event, the facts stated seem to show that 
chambering in these two species is not 
caused by an early rupturing of the young 
pith tissues as assumed by a theory al- 
ready mentioned. 
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Wirkungen langjahriger Freilage 
auf das Wachstum der Holz- 
bestande. (The effect of soil 
exposure of long duration upon 
the growth of forest stands.) 
By Han Weck. Zeitschrift fur 
Forst- und Jagdwesen, Vol. LXI, 
No. 11 and 12, 1929, pages 637 and 
Y22; 


The general opinion of the large num- 
ber of investigators (mostly German) 
who have studied this problem has been 
that long exposure following the removal 
of the stand is detrimental to forest soils. 
Nevertheless, the advocates of the clear- 
cutting systems are numerous and in- 
clude, among others, Dengler, Wiede- 
Wittich, Martin, and Deike. 
Opinions concerning such soil deteriora- 
tion have been based largely upon sup- 
position, especially with respect to the 
effect and significance of the humus of 
non-forest flora, the subsequent rooting 
habit of forest trees, etc. Afforestation 
failures in many instances have been due 
to the economically wise but silvicultur- 
ally unwise practice of shearing the 
ground of its litter and humus layers. 
The fertility of limey soils has been found 
in past studies to be seriously diminished 
by long exposure. 

These studies generally lack experi- 
mental proof, especially such as is af- 
forded by the study of growth in stands 
introduced on such sites. In order to 
provide this basis and to check the results 
of previcus investigators, the author un- 


mann, 


dertook to investigate conditions in the 
Saxon State Forests of Neudorf, Nikols- 
dorf, and Fischbach and presents a com- 
plete report in the form of a doctorate 
thesis. Emphasis is placed on the study 
of development by means of precise mea- 
surements of afforested and natural 
stands, and on the structure of and 
changes brought about in the profile of 
forest soils following removal of the orig- 
inal cover. Great care was taken to select 
sites which were not only strictly com- 
parable but for which official records were 
available. 

The author describes the history, cli- 
mate, and general geologic and soil con- 
ditions of each forest district, followed 
by a detailed description of individual 
stands, grouped by sites. The floristic 
description attempts to delimit the stages 
in the development of the soil cover. 
Historical information is available for 
a period covering four centuries and de- 
tailed information of this character is 
depicted from 1831 on. 

Growth data were obtained from 
sample plots, the object being to com- 
pare the volume increment of planted 
stands, along with the height growth of a 
number of arbitrarily selected trees, with 
that of natural stands on strictly com- 
parable sites. Individual stems were also 
analyzed. Soil quality was determined as 
a function of age and height of the tree 
of average basal area. 

Particular attention is given to describ- 
ing results obtained on moor terrain and 
sites which may be classed as moor-like 
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(Anmooren). Concise tables are used 
to illustrate comparisons and permit of 
ready analysis of the material offered. 
The results of the study indicate that, 
in general, the first generation on sites 
which had been previously long exposed 
are better developed than forest stands 
on comparable sites under continuous 
cover. This surprising fact is ascribed 
to the conversion of needle humus into 
the humus of the ground flora which 
takes over these open areas. This con- 
version is evidently of such nature as to 
offset the unfavorable effects of clearing 
upon the soil, at least for the first genera- 
tion. The roots of spruce can more easily 
penetrate the humus of the succeeding 
herbaceous vegetation and establish con- 
tact with more favorable and abundant 
sources of nutrient material. 

It is significant that, in spite of the 
situation introduced by the change from 
forest to moor, and the temporary re- 
placement of the tree cover by vegetation 
of non-economic (wild) plants, the ten- 
dency toward natural reforestation is so 
strong that even excessive grazing cannot 
entirely prevent its occurrence. 

In the forest of Neudorf, the superi- 
ority of planted stands over typical na- 
tural stands in height growth was clearly 
indicated. A difference of 0.71 degree 
of quality was found between afforested 
stands and the average for the district in 
favor of the former. On moor sites, this 
difference amounted to 0.89. (‘These 
figures are evidently based on a scale in- 
volving five grades of site quality with a 
difference of unity between grades.) 

On wet sites only has the development 
of planted stands been found to be slow. 
Not until the fifth decade did these stands 
show any appreciable recovery, indicating 
how difficult it is for the forest to re- 
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occupy such sites and by draining the soil 
through transpiration to recreate condi- 
tions favorable to its growth. On such 
sites, the effect of clear cutting is de- 
cidedly unfavorable. 

Weck’s report is valuable not only be- 
cause it establishes some definite conclu- 
sions in a perplexing land use problem, 
but also because it considers a soil prob- 
lem from a not too technical standpoint. 
Admittedly, the field of soil science in 
its relation to silvicultural science is 
becoming increasingly important, but to 
most foresters it seems a field for tech- 
nical experts only. Weck, in considering 
the soil problem in its silvicultural aspect, 
and avoiding any discussion involving 
technical terminology, adds more appeal 
to his work because of its practical sig- 
nificance than does the investigator who 
deals with the soil per se. 

His report is direct and lacks the heavi- 
ness and speculative character which so 
often characterizes the publications of 
German foresters. At the same time, 
few details are overlooked which will add 
weight to the investigations. It is in this 
respect that our own research efforts 
fall short of the highest scientific stand- 
ards in the opinion of the reviewer. 

Some criticism may be offered on the 
point that a degree of precision, which 
distinguishes between various sites in 
terms of hundredths of unity, is hardly 
necessary. However this may appear to 
us, it bespeaks the intensive way in which 
the study of forest soils is being under- 
taken by European investigators. 

While the author does not say so, the 
evidence rather refutes the criticism which 
has been made of the clear-cutting system. 
Fortunately no such problem as exists in 
Germany, following in the wake of over- 
intensive management, is to be found in 
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this country, but the results may be of 
some value if they apply to conditions on 
sandy and peaty cut-over areas in the 
Lake States, and in eastern spruce forests. 

In conclusion, the report is a good ex- 
ample of the application of the historical 
method to silvicultural research. 


J. Roesrr, Jr. 
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Aufbau, Wuchs, und Verjiingung 
der Siiddsteuropdischen Ur- 
walder. (Composition, Growth, 
and Regeneration of the Virgin 
Forests in Southeastern Eu- 
rope.) By Dr. Karl M. Miller. 
M. & H. Schaper, Hannover, 19209. 
Pp, 322. 


Of great interest to American foresters 
is this scholarly study of virgin forests 
in Bulgaria by a Bavarian Forstassessor. 
The subtitle of this work is (translated) 
“ A Silvicultural Study of Virgin Forests 
Generally,” and it is in the analogies to 
virgin forests elsewhere that this study 
of European remnants is particularly 
valuable. It is regrettable that so few 
American foresters can read German flu- 
ently; for this work, to be fully appre- 
ciated, deserves more than a cursory 
review. 

The author takes as his thesis that vir- 
gin forests are the result of some castas- 
trophe—usually fires of great extent and 
severity—which serves to regenerate the 
forest and save it from stagnation. He 
proceeds by an analysis of meteorological 
data to show that climatic conditions fa- 
vorable to fires usually occur three times 
in a century. When these conditions oc- 
cur with favorable conditions in the for- 
est, a devastating fire ensues that usually 
results in a complete rejuvenation of the 
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burned area—the vegetative cycle is be- 
gun anew and continues (unless inter- 
rupted) until the climax type is reached. 
Exceptions, of course, are fires of such 
severity that the soil itself is destroyed. 
In general, fires serve to purge the forest 
of insect and fungus enemies and to re- 
store the vigorous, fast-growing, light- 
demanding species. 

The first region which the author 
studied lies in the Rhodopi mountains of 
Bulgaria. Here the chief species are 
Pinus silvestris, P. laricio, and Picea 
excelsa. Of these the first and last are 
found in pure, even-aged stands un- 
doubtedly the result of fires. The differ- 
ence is that Scotch pine can and does 
germinate directly on the burned areas, 
whereas spruce comes in only after a 
nurse crop of aspen and birch has first 
prepared the soil. He characterizes the 
pine as a Cinderella that can thrive in the 
ashes, whereas the spruce needs decaying 
vegetable matter and cannot exist where 
the potash constituent in the soil is too 
great—as is commonly the case after 
fires. 

The second region studied is the Pirin 
mountains also in Bulgaria, where, be- 
sides Pinus laricio, occur virgin stands of 
Pinus peuce (the ‘“‘ White Mura,” said 
to resemble our northern white pine) and 
P. leucodermis (the ‘“ Black Mura,” a 
species resembling our western yellow 
pine, and extinct on all but calcareous 
soils). 

The third region is in the Rila moun- 
tains of Bulgaria where, besides the spe- 
cies already mentioned, occur Abies pec- 
tinata, Fagus silvatica, and Pinus mon- 
tana. Of these the beech proved par- 
ticularly interesting as the only virgin 
type that regenerates by natural selec- 
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tion: small openings in the stand are 
promptly filled. In the long run, this 
leads to a pure beech stand, which re- 
places the coniferous species because of its 
greater tolerance. 

The book is filled with references to 
and quotations from C. A. Schenck whom 
the author rightly regards as an authority 
on American forest conditions. Dr. 
Schenck has interpreted these to us (and 
to him) familiar conditions of American 
virgin forests in the light of his European 
background and this makes them fit into 
the European picture. 

Of great interest also are the observa- 
tions, drawn from various sources but 
particularly from the Finnish foresters, 
that fire is a valuable silvicultural weapon 
in stands stagnating under excess ac- 
cumulations of raw humus. In fact, it 
has become a recognized means of regen- 
erating forests in Finland. One would 
hesitate to introduce this practice in 
America which is pretty free-burning 
anyway! 

The book is beautifully illustrated 
with photographs, taken by the author, 
and by charts. In looking at the pictures 
one is impressed by the similarity to 
American forest scenes. Impressive, too, 
are the pictures (and tables of stand and 
stock) of pure stands of Scotch pine; a 
very different appearing tree from that 
in our eastern plantations and one deserv- 
ing a better reputation than it enjoys 
with us. 

Virgin forests, the author concludes, 
require fires for fullest fruition just as the 
Phoenix arose only from the fire. There 
is, in short, no virgin forest that has not 
resulted from fires; for fires are as “‘ na- 
tural ”’ as is the forest itself. 

A. B. RECKNAGEL. 


lected. 
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Die Winterschaden an unseren im- 
mergriinen Pflanzen wahrend 
der Kalterperiode Januar-Marz, 
1929, und ihre Ursachen. (The 
Winterkilling of Evergreen 
Plants during the Cold Spell of 
January-March, 1929, and Its 
Causes.) By Dr. Heinrich Wal- 
ter, Heidelberg. Reprint from Na- 
turwissenschaften, 17. Jahrg., Heft 
44. Verlag von Julius Springer, 
Berlin W 9. 


Differences in the cell-sap density of 
plants have long been known to plant 
physiologists and some have even at- 
tempted to explain their distribution on 
this basis. ‘The usual explanation has 
been that inasmuch as the ability of a 
plant to draw moisture from the soil 
depends largely upon the density of its 
cell sap, we should find increasing density 
as we pass from species inhabiting humid 
regions to those growing in semi-arid 
regions. Although in general this has 
been found to be the case, nevertheless 
the differences have not always been con- 
sistent. Thus, the cell-sap densities of 
species indigenous to a xerophytic habitat 
(e. g., the cacti) are sometimes found to 
be the same, or even lower, than those of 
other species growing under mesophytic 
conditions. Likewise, the cell-sap densi- 
ties of various species in the same habitat, 
but belonging to different ecological 
types, are found to vary widely. Indeed, 
differences are found to obtain even for 
different parts of the same plant, and also 
for a given part of the same plant, de- 
pending upon the time of year or even 
the time of day that the samples are col- 
Such observed inconsistencies 
have caused many workers to question 
whether differences in cell sap density 
have any significance at all. 
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The mistake according to the author 
of the article here reviewed is in not 
limiting the comparisons of cell-sap den- 
sity to the same species. Since the cell 
saps of the various species of plants are 
different, the differences in density have, 
as such, no particular significance. On 
the other hand, when we are dealing with 
a single species, differences in cell-sap 
density have a very significant meaning. 
This is because every change in ‘such 
density is associated with a change in the 
cell protoplasm, and any deviation from 
the normal or optimum density is to be 
regarded as detrimental to the plant. 

It follows that in order to know under 
what cell-sap densities the different spe- 
cies function best, and under what range 
of densities they continue to function (al- 
though no longer thriving), it is neces- 
sary to determine the densities under 
varying conditions. By a series of cryo- 
scopic (depression of freezing point) tests 
made from samples of sap collected 
within the range limits of various species, 
the author has arrived at what he calls 
their ranges of ‘“‘ osmotic values” (os- 
motische Werte). “That is, for each 
species he has determined its minimum, 
optimum, and maximum cell-sap density, 
expressed in atmospheres 
pressure. 


of osmotic 


To show how a determination of the 
osmotic values indicates whether a given 
plant species is growing under favorable 
or unfavorable conditions, the author ex- 
plains that with every increase in cell sap 
density above the optimum,’ there is a 
withdrawal of water from the cell plasma 
(Entquellung). This tends to inhibit the 
processes of growth, respiration, and 
assimilation. After a certain degree of 
density is attained, and especially if it is 
sustained over an extended period, the 
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plant dies. Because of the inhibiting — 
effects of an increase in cell-sap density — 
over the optimum value, it follows that 
such increase does not, as is often as- 
serted, serve any useful purpose, but 
quite the contrary. 

Back of this change in cell-sap density 
are a number of causes primary among 
which is excessive water loss through 
transpiration. Under low temperatures 
such as obtain in winter, this lost water | 
is not always replaced with the result | 
that the plant is seriously damaged or | 
even killed. 

It is with the injurious effects of low 
winter temperatures that the article deals. 
An unusually severe and prolonged cold 
period in Germany during the winter of | 
1929 afforded an excellent opportunity to 
observe these effects upon plant life. Ac- 
cording to the meteorological records 
kept at the Heidelberg station, the mini- 
mum temperature rose only once in Jan- 
uary, and twice during the latter part 
of February, above 0° C. The lowest 
minimum temperature of —21° C. oc- 
curred on February 12. These unusually © 
extreme conditions resulted in severe in- 
jury to the evergreen plants, some of 
which had grown in the local gardens 
and parks for more than 100 years. The 
results of experiments and numerous ob- 
servations indicated that most of the 
injury was directly due to the transcen- 
dence of the optimum cell-sap density 
brought about by excessive transpiration 
during the cold spell, which was accom- 
panied by clear weather. 

‘The author goes on to explain why, 
although the climate of western Europe 
is in general to be considered a humid 
one, nevertheless many of the plants are 
xerophytic. “This is because the cold 
winter period is in reality a very dry 
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one. “ The greater portion of the indige- 
nous plants tide over this period in a de- 
foliated condition, or conceal their buds 
_ under the soil where they are best pro- 
tected against water loss. A small por- 
tion of the plants also retain their leaves 
during the winter and these are without 
exception of a xerophytic nature.” 

In other words, it is because they retain 
their foliage throughout the year that the 
evergreen plants must in some way be 
adapted to cope with the physiologically 
dry condition that obtains during the 
winter months. This adaptation appears 
to be chiefly one of reduced transpiration. 
In connection with this interpretation, 
the author calls attention to the fact that 
during the severe winter of 1928-1929 
not only the evergreen species, but also 
many of those that normally shed their 
leaves, were severely injured. He also 
refers to the investigations of two Rus- 
sian workers who found that coniferous 
trees actually lost less water through 
transpiration than did the defoliated 
deciduous species * 

As was previously pointed out, it is not 
because of the uncompensated water loss 
by transpiration in itself but rather be- 
cause this results in a withdrawal of 
water from the cell protoplasm (plasma- 
hydration) that plants are injured. But 
whether a plant is thus being injured or 
not can only be indirectly determined, and 
that is through measurement of its cell- 
sap density. The author even goes so far 
as to suggest that through cell-sap de- 
terminations, one might well determine 
the natural range limits of species or test 
the suitability of exotic species for arti- 
ficial planting: ‘‘ From what data we 


*L. Iwanoff, Ber. deutsch. bot. Ges. 42, 
44 U. 210, 1924; A. Gordiagin, Bot. Zbl. 
Beih. 46, 93 (1929) Abt. I. 
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have (for certain species) it is indicated 
that on the basis of these osmotic values 
as related to various external factors, it 
will be possible to determine the relative 
susceptibility to injury (Grad der Ge- 
fahrdung) even though no actual ex- 
ternal injury is at present evident. 
Therewith, the forester and the agricul- 
turist will be given a means by which he 
may select those plants that are best 
suited for different sites.” 

That is, if the optimum osmotic value 
of a given species is known and cell-sap 
determinations of specimens of this same 
species show that the cell-sap density is 
more than the optimum value the plant 
is evidently not thriving. In fact, if the 
value is found to be near the maximum 
for the species, it is a sign that the plant 
is already severely injured. This applies 
not only to injury due to winter cold, but 
also to injury due to summer drought. 
The author warns, however, against bas- 
ing deductions on too few observations. 
To be truly indicative, the values must 
also be based on cell-sap determinations 
made throughout the year so that definite 
relationships between seasonal osmotic 
values and their maximum, optimum, and 
minimum values will be established. 

That it is Dr. Walter who is primarily 
responsible for calling attention to the 
changes that take place in the cell proto- 
plasm under the influence of varying con- 
centrations of the cell sap is revealed in 
a recent English translation of Maxi- 
mov’s “The Plant in Relation to 
Water.” * Inasmuch as it gives a critical 
account of the knowledge of the relation 


*Maximoy, N. A. Authorized English 
translation, edited with notes by R. H. Yapp. 
Published by George Allen and Unwin, Ltd., 
London. 
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of the plant to water, students of plant 
physiology are urged to read this very 
instructive book. 

HERMANN KRAUCH. 
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Forstschaden und ihre Bekamp- 
fung. (Forest catastrophes and 
their prevention.) Report of the 
press service for the Prussian Min- 
istry of Agriculture, Lands, and 
Forestry. Zeitschrift fiir Forst- und 
Jagdwesen, Vol. 61, October, 1929. 


This report considers briefly the out- 
standing events falling within the cate- 
gory of forest catastrophes during the 
past 10 years. 

The mass increase of destructive forest 
insects was tremendous, but the out- 
standing epidemic, which constituted the 
worst in the history of Prussian forestry, 
occurred in 1924 and 1925, when the 
pine-beauty (Noctua piniperda) caused 
the destruction of almost 200 million 
cubic feet of standing timber on 59,000 
acres, most of which was clear-cut. To 
complete the devastation, barkbeetles ac- 
counted for an additional 115 million 
cubic feet on 26,000 clear-cut acres. The 
effect of this catastrophe upon the eco- 
nomic situation, involving the wood-using 
industries, has been serious. Equally seri- 
ous has been its effect upon the water 
economy of the soil because of the sudden 
disappearance of vast areas of water- 
transpiring vegetation. Entire villages in 
the province of Grenzmark, Posen-West 
Prussia, are reported under water. 

The rapid development of airplane 
spraying as a control measure seemingly 
precludes the possibility of another such 
epidemic. Calcium arsenate (20-30 per 
cent arsenic) has been employed as a dust 
spray, and results have been quite satis- 
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factory when 16-20 kilograms of the 
poison were distributed per acre. The 
initial spraying operation was conducted 
in 1925 against the nun moth (Liparis 
monacha) and nine subsequent operations 
have fairly well established the practi- 
cability of this method. 

The one great drawback in the use of 
calcium arsenate as a spray, even con- 
sidering the fact that it has been made 
innocuous to mammals, is the fact that it 
destroys the useful with the destructive 
insects. The placing of a non-arsenical 
compound, “ Forestit,”’ on the market in 
1928, by Merck and Co., must be con- 
sidered as a contribution of vital signifi- 
cance. Tests to date indicate that it has 
the same effect as calcium arsenate upon 
destructive insects, while the Ichneu- 
monidae, Tachinide, etc., are unharmed. 

Reminiscent of the Olympic blow- 
down of several years ago is the report of 
the damage wrought by the storm of 
November 5-6, 1921, in the Glatz Moun- 
tains. Sweeping across the Bohemian 
frontier at a velocity of 100 miles per 
hour, this storm laid low about 10 mil- 
lion cubic feet of timber in the forest 
ranges of Nesselgrund, Reinerz, and 
Karlsberg and in the city forest of Habel- 
schwerdt. Another storm in August, 
1922, heavy snow and ice damage in 
March, 1923, and an epidemic of T'omi- 
cus typographus resulted in the total loss 
of 24 million feet of timber on approxi- 
mately 11 sections of land which had to 
be clear cut. In contrast to conditions in 
this country in the last 10 years only one 


large fire (2,400 acres) occurred, and | 


that in 1925. And not to dim the record 
of efficient forest protection, this fire, like 
the wind storm previously described, 
was of exotic origin for which Poland 
is to be blamed! 
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In view of recent discussion of the use 
of water on forest fires in the western 
national forests, it may be of interest to 
note that considerable propaganda is be- 
ing spread in Prussia by certain firms in 
favor of portable fire extinguishers. This 
has largely fallen on deaf ears. The state 
forest administration acts on the belief 


that the suppression measure par excel- 


lence is prompt get-a-way; and in most 
cases, too much valuable time would be 
lost in transporting fire extinguishing 
equipment to the point of incipiency of 
the blaze. Lookout towers, a complete 
system of telephone communication, and 
a regular system of fire lines constitute 
the foundation upon which the fire sup- 
pression organization is based. If the use 
of water as an immediate combat element 
is not favored under conditions where its 
transport is much easier than it is ever 
likely to be in our mountain forests, it 
can hardly expect to receive much con- 
sideration on our national forests. 


J. Roxser, Jr. 
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Forestry and Coal Mining. Clear- 
field Bituminous Coal Corporation, 
Indiana, Pa. 34 pages, illus., 1930. 


This little publication, excellently 
printed and well illustrated, has been 
issued by a coal corporation in western 
Pennsylvania, evidently in furtherance 
of the general cause of forestry. Begin- 
ning with the statement that to produce 
a ton of bituminous coal requires the 
consumption of four board feet of lum- 
ber or timber, it recounts the history of 
the corporation’s timberlands. These 
now consist of 24,000 acres, which since 
1920 have been protected from fire, and 
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under the direction of a technically 
trained forester are being brought to a 
high state of forest productivity. This 
acreage supplies the corporation not only 
with mine timbers but with a consider- 
able quantity of lumber, on a sustained 
yield basis: 


“Until within comparatively recent 
years the prevailing practice in the lum- 
ber industry has been to organize an 
operation on a period basis; to construct 


_a plant of a capacity to utilize the amount 


of timber within a specified period of 
years; and to finance the operation so 
that when the last tree is cut the total 
investment will be liquidated. The plant, 
then, and the cut-over land have only a 
salvage value. The land often must be 
abandoned. A Sustained Yield plan of 
operation recognizes the fact that timber 
grows; that with proper care in logging 
and protection the land will continu- 
ously produce successive new crops of 
timber indefinitely. The investment, 
then, in plant and land becomes perma- 
nent; it does not have to be written off 
at the end of a specified term of years; 
both plant and land continue to be pro- 
ductive and valuable. The forestry de- 
partment of the Corporation is operated 
on a Sustained Yield basis.” 


About 4,000,000 tree seedlings, mostly 
raised in the corporation’s own nursery, 
have been planted on its property since 
1920. The operation of the nursery has 
proved sufficiently profitable to warrant 
its continuance on a commercial basis 
after the corporation’s planting program 
was completed. 

Taking advantage of Pennsylvania’s 
‘auxiliary forest reserve” law, the cor- 
poration has registered 4337 acres with 
the state, thus reducing the annual tax 
burden on a substantial acreage below 


‘ 


5 cents an acre. 
The following matter-of-fact para- 
graphs rather take the forester’s breath 
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away, but are no more than in keeping 
with the fine business courage expressed 
throughout this pamphlet: 


“Within the last two years a reliable 
fire insurance company has undertaken to 
cover with fire insurance reforested 
acreage at a premium rate of 2 per cent. 
The principal plantations of the Cor- 
poration are so insured. 

“ Tt is conservatively estimated that the 
24,000 acres now growing timber in all 
stages has a present value of $1,500,- 
000. The continuation of the present 
forestry and reforestation program will 
result in that acreage being always so 
covered. Therefore, upon the exhaustion 
of the coal from the property of the Cor- 
poration this timbered acreage should 
then have a value of from $5,000,000 
to $7,000,000. Unlike coal timber re- 
source under this plan of forestation 
does not become exhausted, but is a per- 
petual resource constantly increasing in 
value.” 


R. D. Fores. 
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Flowers and Flowering Plants. By 
Raymond J. Pool. McGraw Hill 
Company, New York, 1929. Pb. 
378; illus. 191. 


This work is the outgrowth of 22 years 
of teaching the taxonomic relationships 
of plants, coupled with extensive ecolog- 
The author 
presents in lucid style, aided by illuminat- 
ing pen-and-ink drawings, the anatomy 
and structure of flowers, fruits, and seeds 
of selected orders and families of Dico- 
tyledons and Monocotyledons. In addi- 
tion, there is discussion of the work of the 
flower; the migration of vegetation; 
forms and relationships of flowers; and 
types of inflorescence. The ecology of 
plant migration is treated in one chapter. 
The basis of plant classification, with a 


ical-taxonomic researches. 
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résumé of the early history of taxonomic 


botany, including the work of the an- 


cients, on to Linnaeus, Engler, and Bes- 
sey, is ably outlined and reviewed. 

One of the most helpful features of 
the work is the use made of the system of 
classification of flowering plants pro- 
posed and initiated.by Bessey, and later 
perfected and made into workable form 
chiefly by Clements and Clements,’ and 
by the author of the book here reviewed. 
The Besseyan classification in its begin- 
ning (1894) was modeled after the 
de Candollean system. It was in reality 
a revised arrangement of the Bentham 
and Hooker system, which itself had its 
origin in the de Candollean plan. In its 
final form the Besseyan classification is 
regarded by the author as the “ most im- 
portant contribution of this sort by an 
American botanist.” 

The most conspicuous divergence of 
the Bessey plan from that of Bentham 
and Hooker was the change of a number 
of the orders and subdivisions of the 
Monocotyledons into subclasses based 
upon hypogyny and epigyny; the intro- 
duction of new names for the subclasses 
of Dicotyledons; and the segregation of 
the Gamopetalae into two groups that 
form the upper series and the termination 
of the two main lines of Dicotyledons in 
the Besseyan system. Valuable as this 
contribution is, it has never been accepted 
or used extensively in any country. 

In considering the principles of classi- 
fication of flowering plants the author 
admits that information relative to the 


life history and morphology of flowering - 


plants leaves much for speculation, so 
that even now it is not possible to estab- 


*Clements, F. E. and E. S. Flower Fami- 
lies and Ancestors. H. W. Wilson Co., 1028. 
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lish definite relationships for the formu- 
lation of an accurate natural system of 
classification. These relationships can be 
‘made more definite only through further 
study of phylogenetic affinities. It is the 
author’s belief that flowering plants serve 
quite as well in tracing the descent of 
living things as do other organisms con- 
sidered from a world-wide habitation. 
The gap between ferns and seed plants 
was one of the last to be bridged by stu- 
dents of plant evolution. The ingenious 
methods of serum analysis of flowers de- 
veloped by C. Mez have proven valuable 
in the study of origin and probable devel- 
opment of plants from ancestors similar 
to our modern conifers. These rela- 
tionships tend to emphasize the Besseyan 
system. 

“Plants with the collateral fibro- 
vascular bundles of the stem arranged in 
the form of a hollow cylinder, with pith 
on the outside and cortex on the inside 
of the cylinder, as in magnolias and oaks, 
are more primitive than plants with fibro- 
vascular bundles scattered through the 
stem with no clearly set-out pith and 
cortex as in palms and lilies. The latter 
are Monocotyledons, and they are prob- 
ably derived from the former type which 
are Dicotyledons.” 

It is pointed out that woody stems de- 
velop a large amount of fibrous tissues in 
the fibro-vascular bundles and are more 
primitive than herbaceous stems with 
lesser fibrous tissues. Accordingly trees, 
shrubs, and woody plants are primitive 
and are the ancestors of herbaceous 
plants. Considered from the viewpoint 
of floral anatomy, plants with solitary 
flowers are regarded as primitive, and 
those with many-flowered inflorescences 
are later and higher in development. Un- 
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der this discussion the author considers 
from an evolutionary viewpoint many 
other phases of comparative anatomy. 

The Besseyan system in graphic form 
is highly useful to embryonic taxonomists 
in the recognition of structural mor- 
phology and affinities of orders and fami- 
lies. The chart of a single page con- 
denses what would otherwise require 
many pages of descriptive taxonomic 
treatise. The reviewer can support the 
author in the statement that the chart 
creates an interest which is usually lack- 
ing when following taxonomic keys. 

Approximately one-half of the book 
(13 chapters) is devoted to a considera- 
tion of selected orders and families of 
Dicotyledons and Monocotyledons. Such 
vital subjects are considered as the vege- 
tative nature of Dicotyledons; growth 
and length of life; and floral patterns. 
The families under the respective orders 
are treated as to the number of genera 
and species, and their distribution over 
the earth, together with a condensed taxo- 
nomic description. An illustration typi- 
fying each family, together with the floral 
formula based on the Besseyan plan, ac- 
companies the discussion of each family 
“type” figure. 

This work with its list of reference 
books, monographs, manuals, and floras 
should prove an asset to foresters and 
students generally who are interested in 
the broad fundamentals of classification 
of flowering plants. For college and uni- 
versity use the work appears admirably 
suited up to and including the junior 
year. The subject matter is well bal- 
anced, the arrangement appears logical, 
and the book is readable throughout. 

ARTHUR W. SAMPSON. 
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A Textbook of General Botany. By 
Richard M. Holman and Wilfred 
W. Robbins. Second edition, pp. 
593, fig. 415, index of 29 pages. 
John Wiley &% Sons, New York, 
1928. $4.00. 


Foresters frequently have occasion to 
“brush up” on their botany. For this 
purpose they can find few textbooks that 
are so useful as Holman & Robbins’ 
Textbook on General Botany. The book 
is outstanding for its orderly and logi- 
cal arrangement, its style, its complete- 
ness, its numerous and well chosen illus- 
trations, and its direct and excellent 
English. 

Part I, a little more than half the 
book, is devoted mainly to the structure 
and physiology of seed-bearing plants, 
with a chapter on ecology. 

Part II is described as “ A Survey of 
the Plant Kingdom with Particular Em- 
phasis Upon Development, Reproduc- 
tion, and Relationships.” It includes also 
a chapter on evolution and heredity. For- 
esters who avoided or had difficulty 
understanding fungi as students and now 
have occasion for a knowledge of them 
will find Chapter 12 a splendid teacher. 

EMANUEL Fritz. 
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Notes on Some Australian Timbers 
Grown in South Africa. By 
M. H. Scott. Bulletin 23, For- 
estry Department, Pretoria, Union 


of South Africa. Pp. 52. 1928. 


This bulletin reports some examina- 
tions into the sawing, handling, season- 
ing, and uses of exotic woods growing in 
South Africa. About 32 species of Eu- 
calyptus were studied as well as Acacia 
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melanoxylon, A. mollissima, Grevillea 
robusta, Callitris robusta, Melia azeda- 
rach, and Syncarpia laurifolia. In most 
part the species were represented by one 
or very few logs and some logs were. 
from trees under 20 years old. 

Most of the bulletin is devoted to a 
detailed description of the tests of each 
species. Some of the species indicate 
promise as furniture and trim woods, | 
others split so severely during drying | 


that their prospects as to future impor- | 
tance are not bright. What the author 


writes about the eucalypts is of interest 
to those American states which have 
tried this genus: ‘“‘ Perhaps the most 
outstanding feature of the foregoing | 
notes, is the way in which nearly every 
log of eucalypt felled for investigation 


split to a greater or less extent before 


or while it was being sawn into boards. | 


There is no doubt that this splitting is 
not caused by the drying out and con- 
sequent shrinkage of the timber, since in 
very many cases the logs had hardly been 
felled or cross-cut when the first cracks 
appeared. It is equally manifest that 
stresses are developed in the growing 
trees, and that these are released to a 
certain extent when the tree is felled or 


the log sawn. Evidence of this is given | 


by the way in which quarter-sawn boards 
cast when cut from perfectly green logs, 
and by splitting occurring in advance of 
the saw, showing that the outer portion 


of the tree is in tension and the inner | 
portion in compression. The reason for | 


these stresses is obscure, but it is likely 
that the immature and fast-growing trees 
develop these stresses in order to be better 
able to brace their stems against the forces 
of the wind.” 

EMANUEL Fritz. 
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Logging Waste in the Douglas Fir 
Region. By Allen H. Hodgson, 
U. S. Forest Service. Published 
serially in “ West Coast Lumber- 
man” and “ Pacific Pulp & Paper 
Industry.” Pp. 32, Table 14, illus. 
29. Reprint dated January, 1930. 


This is a report of a survey of the 
quantity and general character of ma- 
terial left in the woods, unutilized. It 
appeared in eight parts as separate articles 
in the trade journals mentioned above. 
The report gives the bare facts of wood 
waste in statistical form, but offers also 
suggestions to reduce the amount of the 
waste. 

The survey was conducted in 1926 
and 1927 on 24 representative operations, 
in the Douglas fir region, most of which 
were of the “large” type, and whose 
combined yearly output was about one- 
fourth of all the logs produced in the 
region. ‘Altogether 150 sample-acre 
plots, an average of 6.25 plots per com- 
pany, were located on the ground and 
intensively studied.” After logging and 
prior to the setting of slash fires, all 
sound timber down to and_ including 
cordwood size was measured for length, 
small end diameter, and middle or aver- 
age diameter. Rot was not included and 
liberal allowance was made for loss of 
sound material in cutting out rot. Pieces 
too small, irregular, crooked, or knotty 
to be of potential cordwood value were 
not included. ‘‘ The measured material 
was classified into sawlogs, poles, shingle 
bolts, fence posts, cordwood (pulpwood, 
fuelwood) and waste in stump. ... .” 
The sawlogs were tallied into three spe- 
cial log grades based on diameter and 
length. 

The total amount of waste, of cord- 
wood size or larger, left in the woods 
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each year was found to exceed the stag- 
gering total of 6,000,000 cords of sound 
wood. This is more than the annual cut 
of domestic pulp wood by our paper in- 
dustries, and in terms of lumber would 
exceed 3,000,000,000 board feet. More 
than one-third of the unutilized wood— 
nearly 2,300,000 cords—is western hem- 
lock, Sitka spruce, and “ white ”’ firs, all 
of them woods in demand for pulp. The 
balance—over 3,800,000 cords—is Doug- 
las fir, western red cedar, and other 
species, wood of high value as lumber but 
not now desirable for pulp. More than 
half of the logging waste is Douglas fir. 
The waste left unutilized and considered 
suitable for conversion into lumber was 
found to be about 1,750,000,000 board 
feet, and constitutes over half of the 
total waste. 

A table is offered giving the amount 
of waste in each category. Potential pulp- 
wood left totals over 750,000 cords; fuel- 
wood exceeds 1,600,000 cords. Of the 
cedar left, about 100,000,000 board feet 
could have been made into shingles. Of 
potential poles and piles there were found 
an equivalent of 70,000,000 board feet. 
In giving Mr. Hodgson’s data the re- 
viewer has taken the liberty of round- 
ing them to the nearest significant figures. 
Based on the original stand, 16 per cent 
of the Douglas fir was left, 32.3 per cent 
of the hemlock and white fir, 7.6 per cent 
of the Sitka spruce, and 20.7 per cent of 
the cedar and other species. Taking all 
species together, 19.66 per cent of the 
original stand was left on the ground 
to rot or to be consumed in the slash 
fires. 

On a per-acre basis the waste left totals 
42 cords, or 21,407 board feet. The 
author estimates that in addition 7 per 
cent of the original volume was left in the 


754 


form of small tops, slabs, shattered logs, 
short chunks, and the like that had no 
potential value. The investigators found 
some companies actually leaving about 
40 per cent of the original stand while 
others left as little as 10 per cent. Much 
of the waste results from trees that were 
not felled because not large enough, but 
pulled over in the yarding and then left. 
Many of these trees contained logs of 
merchantable size. 

‘““As was anticipated,” say the author, 
“the survey shows that economic condi- 
tions, relative accessibility of markets, 
types of timber, character of ground, in- 
dividual interest of particular employees, 
attitude of the companies themselves, and 
other similar factors, play an important 
part in the matter of logging waste.” He 
discusses each of these factors in detail 
in Part V. 

In Part VI are analyzed the possibili- 
ties for reducing the logging waste. The 
author noted such a wide diversity of 
practice, from very poor to good, that he 
is moved to remark, “ The most promis- 
ing phase of the whole logging waste 
problem is that considerable relief would 
be afforded if present progressive prac- 
tice became general throughout the in- 
dustry.” This is an important statement 
and points to a possible solution of a 
large part of the waste problem. If one 
logger can keep his waste down to I0 per 
cent it would seem that others, if prop- 
erly educated, could benefit from his 
experience. This requires extension work. 
We now have extension specialists in for- 
estry whose activities center around 4H 
and boys’ clubs, farm woodlots, and the 
like, but none of their effort is devoted 
to the loggers. 

A special type of extension specialist 
is sorely needed who knows enough of 
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the loggers’ language and their problems 
to gain their confidence. The reviewer 
believes that a tremendous amount of 
good could be accomplished by such ex- 
tension work. This survey is a case in 
point. The government has spent a 
goodly sum on the survey and a number 
of men have put in a lot of time and 
thought upon it. But once such a survey 


is completed and published, it is too likely — 
to become history. The government has | 


not discharged its full duty by publishing 
a report. The lumber fraternity reads 
little and understands less of what it does 
read. The government should follow up 
such a report as Mr. Hodgson’s with 
well-planned extension work along the 
lines of the project extension work of 
the various state agricultural departments 
which carry the results of studies direct 
to the farmers to interpret them and 
suggest their value and application. 

Suggestions offered for reducing waste 
include better supervision of felling and 
log making to reduce felling breakage; 
better codrdination between felling and 
yarding to reduce breakage in yarding; 
modifications in logging methods de- 
signed to log an area several times for 
different classes of material with equip- 
ment suited for the purpose. By logging 
in two steps one company was able to 
salvage 4,000,000 board feet of small logs 
after the main sawlogs were removed. 

In Part VII the author discusses the 


possibility of using the wastes so as to | 
reduce the amount left unutilized, and | 


in Part VIII he discusses the integrating 
of wood-using industries. Closer utiliza- 


tion of small logs depends very much | 
upon an improved market of common | 
grades, and upon an extension of the box | 


and crate business. Utilization of ma- 


terial not suited for lumber depends very | 
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largely upon chemical utilization. Not 
the least important means for reducing 
waste and getting more value out of the 
timber is the “further tying together 
of timber growing, logging, and manu- 
facture.” The separation of the Douglas 
fir industry into loggers, logger-manu- 
facturers, and manufacturers who own 
no timber militates against close utiliza- 
tion. The author suggests an integration 
between lumber production, pulp mills, 
chemical plants, shingle mills, etc., all 
under one head. Several examples are 
given where such integration is already 
in effect. 

Mr. Hodgson’s survey is the first of its 
_ kind in the Douglas fir region. No one 
who is not familiar with a big timber 
region can guess the difficulty of the field 
work, the practical impossibility of corre- 
lating the various factors involved, the 
complications because of lack of standard 
practice among loggers, etc. Mr. Hodg- 
son did well to bring out a very useful 
report from the car load of data that 
must have been collected. 

EMANUEL FRITz. 
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Kaufmannische Holzverwertung, 
Holzhandel, und Sdgebetrieb 
(Commercial utilization of 


wood, wood marketing, and 
sawmill industry). Volume II, 
Sagebetrieb. By Dr. J. H. Flat- 
scher. Verlagsbuchhandlung, Paul 
Parey, Berlin, 19209. 


The technical part of the fourth chap- 
ter of the “‘ Handbuch fir die kauf- 
mannische Holzverwertung und den 
Holzhandel,’ 10th edition, has been 
greatly enlarged to form a second volume 
which is divided into six main parts: 
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1. The general arrangement and ma- 
chinery of a modern sawmill. 

2. The different types of wood-work- 
ing machines and their accessories. 

3. The operation of a sawmill. 

4. Related industries. 

5. Production of veneers and plywood. 

6. Prevention of accidents. 

The questions which have to be con- 
sidered in establishing a modern sawmill, 
such as choice of locality, log storage, 
lumber storage, the sawing floor, and 
different types of power plants, are dis- 
cussed in simple language. The different 
parts of the transmission system such as 
shafts, bearings, couplings, cog wheels, 
pulleys, belts, and chains and their oiling 
and cleaning, and the lighting of the 
plant are treated in detail as well as 
many theoretical calculations such as de- 
termining the sizes of belts, bearings, 
and the like. The chapter relating to 
wood-working machines and their acces- 
sories considers all such machines now in 
use. It gives especially many hints which 
are of great value to managers, superin- 
tendents, and other people interested in 
the lumber manufacturing industry. As 
in all the other chapters the newest in- 
ventions are given consideration. 

The working technic and the deter- 
mination of the best methods of produc- 
ing lumber from logs are well illustrated 
by examples. Naturally this has been 
done without consideration of the market 
but purely from the standpoint of highest 
production. Facts which have to be con- 
sidered in calculating the profit and loss 
of a sawmill and hints for increasing the 
profit are discussed. “The bookkeeping 
of the sawmill industries is merely 
touched upon. It would be a very useful 
undertaking to enlarge this textbook by 
a further volume on bookkeeping for the 
lumber-related industries. 
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The chapter dealing with the related 
industries includes the kiln drying of 
lumber, the planing mill, manufacture of 
wooden boxes, and the like. Special at- 
tention is paid to the different types of 
waste disposal. The recent development 
of veneer and plywood production in 
central Europe justifies the discussion of 
these industries in a separate chapter. 
Several comparisons between American 
and European methods of production 
and their results give the whole volume 
an international significance. 

On the whole it can be said that 
Dr. Flatscher has succeeded in develop- 
ing the earlier chapter concerning the 
sawmill and related industries into a 
textbook useful for students as well as 
for persons in practical life. 

Kar E. ScHEDL, 
Forest Ingenieur, Vienna. 
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The Effect of Tree Size on Western 
Yellow Pine Lumber Values 
and Production Costs. By W. 
H. Gibbons, H. M. Johnson, 
and H. R. Spelman, U. S. Forest 
Service. Pub. in The Timberman 
Vol AA | IN On 72, 1) Ol A 
Nos. 1-5, 1929-30. Pp. 15, illus. 19, 
tables 26. 


This is a report of an investigation 
“ primarily to obtain 
fundamental information which will as- 
sist in determining the comparative ad- 
vantages of clear cutting and the different 
methods of selective cutting in the west- 
ern yellow pine forests of eastern Ore- 
gon... .. specifically, the study was 
made to determine (1) the cost of logging 
and milling western yellow pine trees of 


whose purpose was 
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different sizes and (2) the quantity, 
grade, and value of lumber produced 
from them.” The study was conducted 
at a single operation—the logging on 
one tract and the milling upon logs from 
another tract. 

The report describes in detail the tim- 
ber, how the study was organized and 
conducted, how the data were handled, 
and the results. A large portion is taken 
up by tables. The timber studied in- 
cluded trees from 10 to 41 inches in 
diameter breast high. It was found “ that — 
production costs exceed the lumber values 
in the 10, II, 12, 13, 14, and 15-inch 
tees. re The cost of logging the 41- 
inch trees was $6.92 per thousand feet, 
net log scale, as compared to $17.40 for 
the 10-inch trees. The cost of logging 
25-inch trees was $8.05, or a few cents 
higher than the weighted average for all 
trees studied. .... With a weighted 
average manufacturing cost of $10.97 per 
thousand feet, the average cost in the 41- 
inch trees amounted to $10.24, as com- 
pared to $10.62 in the 30-inch trees, 
$11.86 in the 20-inch, and $16.22 in the 
10-inch trees. 

“The cost per thousand feet of manu- 
facturing the 17-inch trees was about 
$2.00 in excess of that for the 41-inch 
trees, whereas the cost of the 10-inch trees 
was about $4.00 in excess of that for the 
17-inch trees. Not only here, but also in 
connection with logging, it is somewhat 
confusing to contrast the data for 41- 
inch trees with that for 10-inch trees. 
Not only do the 10-inch trees represent 
but a small portion of the stand (0.07 
per cent of the total volume in the study 
tract), but they are not ordinarily util- 
ized for lumber. It is difficult for western 
lumbermen to think in terms of 10-inch 
trees.” 
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The small trees were cut in order to 
study timber quality in a wide range of 
diameter classes. Indicative of how in- 
tensively the data were collected and 
analyzed are the following tables: Aver- 
age over-run and average defect of trees 
of various diameters; a similar table for 
logs; average grades and values of trees 
of various diameters based on rough- 
green lumber tally; a similar table based 
on dressed-dry lumber tally; similar 
tables for logs on both bases; total 
logging cost per thousand feet by trees 
of different diameters (segregated as to 
log-making, skidding, railroading, gen- 
eral and administrative expense) ; total 
manufacturing and selling cost per thou- 
sand feet by trees of different diameters 
(segregated as to sawing, seasoning, plan- 
ing, selling, and general and adminis- 
trative expense) ; total production cost, 
lumber value, and balance for stumpage 
and profit, per thousand feet dressed-dry 
lumber tally basis, by cutting to different 
diameter limits; a similar table based on 
timber marked for cutting by the com- 
pany; another similar table based on 
marking for cutting as it would have been 
The last 
three tables make interesting comparison 
and give a suggestion of the probable cost 


done by the Forest Service. 


of selective logging. "The company’s 
method of marking resulted in a loss to 
the company for all trees under 16 inches 
in diameter that were cut, or a loss of 
38 cents per acre. The Forest Service 
method of marking resulted in a slight 
increase in the average value of the lum- 
ber, also a small reduction in the sawing 
cost, but these gains were more than 
offset by an increase in the logging cost. 
EMANUEL FRITZ. 
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Tests of Large Timber Columns and 
Presentation of the Forest 
Products Laboratory Column 
Formula. By J. A. Newlin and 
J. M. Gahagan. U. S. Dept. of 
Agric., Tech. Bull. No. 167, Feb. 
1930. Pp. 1-44. 

In their study of columns, J. A. 
Newlin and J. M. Gahagan have estab- 
lished the principle that the strength of 
short columns (length less than 11 times 
the least diameter) is determined by the 
resistance which the wood offers to a 
crushing force; that the strength of 
medium long columns (length from 11- 
25 times the least diameter) is determined 
by the crushing strength and stiffness of 
the wood; and that the strength of long 
columns (length greater than 25 times 
the least diameter) is a function of the 
stiffness of the wood. These last only are 
true Euler columns. 

For some time engineers have been 
dissatisfied with the standard formulae 
which have been derived for their use 
in designing columns of medium length, 
and in consequence the parabolic Forest 
Products Laboratory fourth-power for- 
mula which experimentation has shown 
to be very dependable should receive wide 
acceptance. In its application this for- 
mula does not require a knowledge of 
mathematics beyond that necessary for 
the solution of a quadratic equation. 

Several tables of the results of actual 
tests have been included in the bulletin in 
order to establish the accuracy of the for- 
mula in its application to long columns 
of about 24 x I x I feet, or with the same 
cross section but of a lesser length. The 
data also include information relative 
to the influence of the grade, moisture 
content, specific gravity, and _ stiffness 
upon the strength of columns. Southern 
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yellow pine and Douglas fir were chosen 
for the research and the work was done 
in codperation with the National Lumber 
Manufacturers Association. 

The basic table includes safe working 
stresses for the important commercial 
timbers for different ratios of length over 
diameter which vary from very small 
values (short columns) up to a length of 
50 times the least dimension; for select 
and common grades; and for three con- 
ditions of use—i. e., continuously wet, 
occasionally wet, and quickly dry and 
inside dry locations. It also includes the 
stiffness factor (the modulus of elas- 
ticity) and the numerical value for K. 
With these data at hand it should be 
relatively a simple matter to design a 
column which will withstand a specific 
pressure or to calculate the load which 
a given column will support, with a 
greater degree of accuracy than has been 
possible heretofore. A method for calcu- 
lating the strength of round or tapered 
columns is included in the discussion of 
the formulae. 

The investigation has also brought out 
several important facts in regard to the 
relation of strength to the physical prop- 
erties and structure of wood. For ex- 
ample, the authors have found that: 1. 
The factor of safety now used can be 
reduced considerably without materially 
increasing the hazard. 2. Other things 
being equal knots even in abundance re- 
duce the strength of long columns to a 
very small degree; in other words, culls 
are nearly as strong as material of select 
quality. In short columns knots reduce 
the strength by about the percentage of 
cross sectional area which they occupy, 
and in consequence short culls are about 
% as strong as clear material. 3. The 
strength of longleaf pine when used as 
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a column is less than 3 per cent stronger 
than the other southern yellow pines, and 
about equal to that of Douglas fir; in 
fact all are within the normal range of 
variation. 4. Long green columns are 
about equal in strength to those made 
from air-dry material since the loss in 
strength due to» shrinkage practically 
counterbalances the gain due to loss of 
moisture. 5. Winter-cut specimens are 
somewhat stronger than those cut in the 
summer. 

This bulletin is an outstanding con- 
tribution to the mechanics of timber, and 
the authors are to be congratulated upon 
their development of a new formula as 
well as the data necessary for the calcula- 
tion of the strength of columns. Their 
researches in regard to the influence of 
knots and moisture in the wood is equally 
valuable, since, to quote directly, “ This 
information, if properly made use of, will 
increase the outlet for low-grade stock 
which the lumberman always finds diffi- 
cult to move.” 

C. C. Forsaitu. 
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Comparative Strength Properties of 
Woods Grown in the United 
States. By L. J. Markwardt. 
U.S. Dept. of Agric., Tech. Bull. 
No. 158, pp. 1-39. Feb., 1930. 


Bulletin 158 in dealing with the 
strength properties of wood departs quite 
radically from the more customary type 
which lists only specific values for the 
standard tests. In this case the author 


has evaluated and combined the data for 


164 species native to the United States 
so as to obtain single numerical values 
(index numbers) for volumetric shrink- 
age, bending strength as a beam, com- 
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_ pressive strength as a short column, stiff- 
ness, hardness, and shock resistance. 
These values have not been derived for 
the purpose of aiding the designer in de- 
termining specific dimensions and safe 
loads for structures, but rather to per- 
mit him to make practical comparisons 
of the strengths of different species for 
specific uses. In the author’s own words: 
“This bulletin presents exact informa- 
tion for the comparison of the strength 
properties of our native species. Other 
publications have usually presented 
strength data in technical terms familiar 
principally to architects and engineers, 
but here the technical values are com- 
bined into simplified comparative figures, 
-which are more readily intelligible to the 
average person. 

“The figures presented are especially 
applicable for two types of use, (1) that 
relating to the alternation of one species 
with another, and (2) that involved in 
selecting species for uses in which the 
strength requirements are known.” 

The subject matter is devoted to an 
explanation of the derivation and use of 
the factors included in the two main 
tables. Table I includes index numbers 
for the entire list of 164 species and 
Table II records actual safe working 
stresses for the grades and conditions of 
use of the more important timber species. 

For each wood, Table I lists the fol- 
lowing information by columns: 

1. The common and scientific names 
of the species listed. 

2. The number of trees tested, which 
can be used as a measure of the relia- 
bility of the data from the standpoint 
of averages. 

3-5. The latest figures on specific 
gravity, the weight per cubic foot when 
green and when dried to a 12 per cent 
moisture content. 


too 


6-8. The per cent of radial and tan- 
gential shrinkage, and an index of the 
volumetric shrinkage as between the 
green and oven-dry condition. 

9. Bending strength, or the load-carry- 
ing capacity of beams, such as scaffold 
platforms, railroad ties, shovel handles, 
etc. For each species this index number 
has been derived from a weighted com- 
bination of the green and 12 per cent 
dry values for the static and impact fiber 
stresses at the elastic limit and the static 
modulus of rupture. 

10. The compression strength of short 
columns, such as mine timbers and the 
like. This index number has been ob- 
tained by a combination of the green 
and dry fiber stress at the elastic limit 
parallel to the grain and the crushing 
strength. 

11. The index of stiffness or resistance 
to bending either as a beam or long 
column. This is measured by the static 
and impact modulus of elasticity in bend- 
ing, and from the compression parallel 
to the grain. 

12. Hardness. This index represents 
a value which has been derived from the 
fiber stress at the elastic limit under end 
compression, and the end, radial, and 
tangential hardness. This value may be 
used as a measure of the adaptability of 
wood for floors, etc. 

13. Shock resistance. This value may 
be used to determine the adaptability of a 
species for spokes, golf shafts, etc. This 
index is based upon the work to the maxi- 
mum load, the total work in static bend- 
ing, and the height of drop of the hammer 
in impact bending. 

A survey of the data included in the 
calculation of the factors shows that they 
cannot be substituted in the standard 
formule for the determination of the 
strength of materials, and for that rea- 
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son Table II has been included. This 
lists safe working stresses for the select 
and common grades of the more impor- 
tant timbers when they are to be used 
under dry, occasionally wet but quickly 
drying, and more or less continuously 
wet conditions. These values have been 
based upon a judicious study of a vast 
amount of data, and for that reason they 
should be extremely valuable for archi- 
tects, engineers, or more especially for 
those whose duty it is to draw up city 
building codes. To be sure, many species 
are not included, but a method is de- 
scribed by which comparable working 
stresses can be derived from a study of 
the index numbers (Table I) and the 
actual working strength data for some 
closely allied species (Table IT). 

The appendix a detailed 
analysis of the processes used in obtain- 


includes 


ing the index numbers, including the lat- 
est specific gravity-strength relations, and 
weighing factors in which specific me- 
chanical properties are valued in accor- 
dance with their influence upon the 
strength of wood under controlled con- 
ditions. For example, in calculating the 
bending strength, the modulus of rupture 
is given a weight of two in comparison 
with one for the fiber stress at the elastic 
limit. Green and dry values are also com- 
bined in the same ratio. From the laws 
which govern probability and error, the 
expected variation of a specimen or group 
of specimens from the recorded values 
has been reduced to a reliable percentage 
basis. 

It is unfortunate that the writer did 
not have more space available for a 
greater number of examples to illustrate 
the use of his tables, and also to expand 
that portion of the appendix which deals 
with the development of the mathe- 
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matics by which the index numbers were 
obtained. 

Bulletin 158, together with Bulletin 
556, which still records the standard 
strength data for the timbers grown in 
the United States, should find a place 
upon the desk of every one who is con- 
cerned with the strength of timber. 

“°C. C. Forsalru. 
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Vliv lesa na stav a odtokové mnoz- 
stvi vody. (Influence of the For- 
est on the State and Run-Off of 
Water.) By Ing. Bohuslav Maran. 
Lesnicka Prace 3: 139-155. 19206. 


A considerable part of the spruce 
stands of Bohemia was destroyed in the 
period 1918-1923 by the nun-moth. Be- 
cause of this sudden widespread denuda- 
tion there resulted, among other things, 
a great many disastrous floods. Ing. 
Maran devotes considerable space to the 
description of observations which he 
made on the extent of floods in streams 
having denuded watersheds, as compared 
with streamflow in forested areas having 
about the same precipitation, geological 
conditions, and size and form of water- 
shed. 

In the case of the stream Bila Woda, 
in Harrochov (Riesengebirge), the 
watershed of which was covered with 
forest, the run-off was very limited. In 
contrast to this was the enormous run- 
off in the near-by stream Kamenica, 
whose watershed had been cleared of 
forest growth. 

During the severe floods of 1925, the 
streams Riesenbach and Weissenbach, 
with forested watersheds, remained nor- 
mal, while the neighboring stream Zol- 
lerbach, with denuded watershed, caused 
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damage to the extent of many million 
Czech crowns. 

An outstanding example of the effect 
of the nun-moth is found in the basins of 
the streams Pruchelsky and Chezhenisht- 
sky in Erzgebirge, where there occurred 
a run-off of 13 to 15 cubic meters per 
second from one hectare of watershed. 

In attempting to explain the part 
which the forest plays in thus retarding 
run-off, the author considers its influence 
on the temperature of the air and soil, on 
the moisture of the air and soil, on the 
amount of rainfall which reaches the 
ground, and finally on the amount of 
surface run-off. Data pertaining to these 
various phases of the relationship be- 
tween forest and water are quoted from 
the works of Mitrich, Ney, Ebermayer, 
Riegler, Hoppe, Engler, and others. 

According to Ney, out of 800 milli- 
meters of precipitation the following 
quantities will reach the soil: 


Stand with Stand without 
litter litter 
Mm. Per cent Mm. Per cent 
Beech . 680 85 630 79 
Panes. ee 640 80 560 70 
Spruce . 480 60 440 55 


Buhler states that the percentage of 
water which strikes the ground in a for- 
est stand depends first of all on the inten- 
sity of precipitation. For example, in the 
case of spruce stands, these percentages 


are as follows: Per cent of 


precipitation 


Intensity in which reaches 


mm. per hour ground 
O:tetOns 32 to 36 
5 to 10 48 to 56 
1o or more 54 to 61 


The transpiring powers per hundred 
hectares for different kinds of trees are 
quoted from Ney: 


Cu. m. Mm. 

per year precipitation 
SWANS Boon bonaed 211,000 211 
ING errs’: since sie 73,000 73 
US COCMirr,. «. « astareieiie ae 274,000 274, 
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According to Riegler, different kinds 
of mosses and forest litters have the fol- 
lowing water-absorbing capacities (in 
terms of their own weight) : 


Per cent 
Leucobrium vulgare ..........u0+0% 990 
Sphagnum acutifolium ..........00.. 482 
Thuidium tamaricinum .......++..4- 407 
Polytrichum: formosunt 2... .0ene 192 
Becchig. zh tpacssiaccavecaispens ake none aatae tee 227, 
(OE 2 SA Sains sen as Ee ee Dee 152 
Pilg cores cereoeet int aie eet este aan 134 
OPLUCE: eisceice eieateae ce eRe cme eee 126 
Bide) ates erates ory cans cock arnt 122 
BiNeee. wiwasets ena es te eines 119 


The amount of evaporation per year 
from one hectare of different kinds of 
soil is quoted from Ebermayer: 


Mm. 

Cu. m. precipitation 
Bane colleges creel 4086 409 
Forest soil without litter. 1592 159 
Forest soil with litter... 625 63 


According to Engler, in the cut-over 
area of Sperbelgraben and the forest 
Rappengraben, which is only one-third 
cut-over, the annual losses of water are: 


In In 

Sperbel- Rappen- 

graben, graben, 

mm. mm. 

Run-off from surface.... 943 1026 
Evaporation from vege- 

PAtOM eset aele ia erates 230 195 
Transpiration by vege- 

CatiON %y)5-1085-eaeee 300 134 

Evaporation from soil.. 116 302 

1589 1657 


According to Lauterburg, the maxi- 
mum quantity of run-off from a given 
area of forest land may be 100 times 
more than the minimum amount for the 
same area, and in open land 450 times 
the minimum. For Gothardt (Switzer- 
land), Reuss sets this maximum differ- 
ence at I: 1157. 
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On an analysis of the above and simi- 
lar data, Ing. Maran bases his conclu- 
sion that the forest has a moderating 
effect on the rapidity of run-off of water 
and in this way prevents appreciable 
erosion. This influence is effective only 
so long as the forest litter is retained. It 
is the author’s opinion, which seems 
somewhat too unqualified, that the re- 
moval of the forest litter has the same 
effect as the removal of the forest itself. 


S. A. WILDE. 
B® 


Uchenie 0 lesnoi pertinentsii. (For- 
est Influences.) By Prof. G. N. 
Vysotsky. Pp. 131, fig. 34, Lenin- 
grad, 1930. 


The author is a noted Russian scien- 
tist: forester, soil man, and hydrologist. 
His research and literary activities cov- 
ered more than 40 years, and are distin- 
guished by many valuable discoveries both 
in forestry and pedology. The largest 
part of his work was done in the field of 
forest influences. 


The book is divided into five parts. 
The first three discuss the general basis 
for the influence of forest upon climate, 
soil, and underground water. The last 
two are devoted to the practical ap- 
plication of established theory. Besides 
the matter of a general text, the book 
contains many new observations. Ameri- 
can readers may be especially interested 
in questions covered in the practical part 
of the text, such as relation of forest to 
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soil moisture, negative results of shelter 
belts, unfavorable influence of ploughing 
before reforestation, etc. 

The greatest practical interest of the 
whole book is without doubt the problem 
of tree planting on prairies. According 
to the author’s opinion the artificial plant- 
ing of the prairie is connected with al- 
most insuperable difficulties, and as a rule 
has no positive results. Furthermore, in 
some cases, according to Vysotsky, the 
forestation of prairies may bring worse 
moisture conditions for the whole region. 

Vysotsky says: “ First of all we have 
to separate ourselves from such ‘ for- 
esters’ as suppose that by broad forest 
planting on the prairies it is possible to 
establish better climatic conditions in the 
country, particularly better climatic con- 
ditions in our extremely dry prairies 
(i sreppes “Dn -402.--« This hypothesis is 
not sound. The forest cannot create any 
water, and insufficient moisture will re- 
sult only in drying up of every artificial 
plantation. «, .-0e 

These views seem to have been proven 
(at least in some cases) by unsuccessful 
planting experiments in prairies in the 
southern and eastern parts of Russia 
(“ Obschii Syrt,” etc.). Artificial planta- 
tions very often grow fairly well on 
prairie soils for a period of 10 or 20 
years; but upon reaching the age of 30 
or even 40 years they perish from 
drought. The collecting of statistical 
data on results of prairie forestation 
would therefore without doubt be of 
great importance. 


S. A. WILpE. 


In a considerable portion of the 
United States black locust is a good tree 
to grow. It makes very long-lived fence 
posts, stakes, or poles. The value of 
locust trees in binding the soil and 
checking erosion in many instances makes 
them very profitable. Again it is known 
that a crop of locust trees enriches the 
soil in much the same manner as a crop 
- of alfalfa or crimson clover. The flowers 
are a source of honey in large quantity 
and of good quality. 

However, the planting and growing 
of black locusts always involves a degree 
of risk, and sometimes heavy risk, be- 
cause of the locust borer. In some re- 
gions and in poor soils generally the tree 
is often riddled or killed by the borer. 

The intended grower is strongly 
urged to seek the advice of the local 
state forestry agencies as to the degree 
of infestation prevailing in the specified 
region and locality and the advisability 
of undertaking to grow the tree. As 
pointed out in J. A. Cope’s article in 
the November, 1929, issue of the Jour- 
NAL OF Forestry there is great need for 
information on the factors influencing 
the growth of black locust, including es- 
pecially the occurrence of the locust 
borer. 

Based upon observations and directed 
inquiry by the author extending over a 
period of the past twelve years, it is be- 
lieved that the regions where black lo- 
cust generally grows successfully and un- 
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successfully can be broadly outlined. 
The species generally grows so well that 
its planting can be recommended on fav- 
orable soils from southern New England 
through New York and Pennsylvania 
south to Georgia and west as far as IIli- 
nois, Missouri, and Texas. The brown 
loams and well-drained areas in the low- 
lands of the central Mississippi Valley, 
and limestone soils generally, are par- 
ticularly favorable for its rapid growth. 
Exceptions appear to be portions of Ohio 
and Indiana. Black locust has spread 
over the Arkansas-Missouri-Oklahoma 
uplands. Under irrigation it is proving 
successful and valuable in many parts of 
the western United States. 

In certain regions the climate seems to 
be unfavorable for the growth of locust. 
Northern New England and most of the 
Lake States appear to be too cold for suc- 
cessful commercial plantations and most 
of the Southern Coastal Plain too hot and 
the soil too sandy. Serious losses from 
the locust borer have been reported from 
various places in Pennsylvania, from the 
low country of the Ohio River Valley 
and other parts of Ohio and Kentucky, 
from most of Indiana, and from parts of 
the Iowa-Missouri region. However, 
locust is successfully grown in coal strip- 
pings in eastern Ohio, and the state for- 
estry agencies of Illinois are recommend- 
ing the planting of locust. 

Black locust is seldom found and 
should not be planted in very sandy or in 
very acid or poorly drained soils. It 
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grows best on sweet or non-acid soils. In 
its ability to grow on well drained loca- 
tions such as on banks and hillsides black 
locust ranks high among all native trees. 

The following instances are examples 
of success and probably representative of 
the average maximum profit for the sev- 
eral regions. They indicate the possi- 
bilities of the species although clearly 
not intended as averages for the various 
regions. 

In Maryland the State Department of 
Forestry estimates the normal stumpage 
value of black locust trees 20 years of 
age at $200 per acre. [his is an aver- 
age gross return of $10 per acre yearly. 

An 18-year-old black locust grove cut 
in 1926 in Pennsylvania yielded 1,064 
round posts per acre. At a value of 25 
cents each the tract brought in $266 per 
acre. Allowing $30 for the cost of 
planting and the annual expense for 18 
years, including interest on the land in- 
vestment, the net profit from the trees 
was about $13 per acre yearly. 

A farmer in Verona County, Missis- 
sippi, in the Delta region, set out 80 
2-year-old black locust sprouts. When 
the trees were I3 years old, 40 to 50 
feet in height, and 6 to 10 inches in 
diameter, he was offered $80, or $1 
apiece, for the trees for use as telephone 
poles. He refused the offer because the 
trees would each cut out 10 to 15 fence 
posts worth 15 cents each, or $1.50 to 
$2.25 for each tree. On an acre basis 
there could have been at least 500 trees 
of the same size, or a money return of 
$500 to $1,000. This example is perhaps 
maximum, as it was located in rich soil 
with good drainage and yet abundant 
moisture. 

The measured locust 
stands in several different states and es- 
timated the gross returns: 


author has 
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1. On thin shale lands in central 
West Virginia the yearly gross returns 
were estimated to be $5 to $7 per acre 
from locust stands 16 to 20 years old. 

2. In the Shenandoah Valley of the 
Virginia-Pennsylvania region, among the 
limestone outcroppings, black locust 
grows vigorously .and its timber produc- 
tion for posts yields the owners yearly 
from $8 to $12 per acre. Net profits, 
counting out all expenses including taxes 
and investment on land, are estimated at 
from $6 to $10 per acre yearly. 

3. A black locust grove set out by a 
farmer on a badly gullied hillside in 
Williamson County, Tennessee, was 
found at 20 years of age to contain 1,880 
fence posts on an average acre. At a 
value of 20 cents apiece in the tree the 
money returned totals $376 per acre, or 
an average yearly gross return of $18.80 
per acre. Allowing a cost of $6 an acre 
for planting the small trees and $0.50 
yearly for taxes for the period of 20 
years and a charge of 5 per cent com- 
pound interest, the net profit of $343.54 
represents a return of about 8 per cent 
compound interest on land worth $75 
per acre, a fair value for worn-out hill- 
side farm land. 

The above are examples of trees grow- 
ing on soils of various kinds. Many ex- 
amples might be given of practical fail- 
ures but usually of stands on very acid 
or very poor land, or in regions of seri- 
ous insect infestation. 


W. R. Martroon. 
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CoNIFERS IN THE CENTRAL HArRpDWoop 
REGION 


On the dry south slopes of the sand- 
stone ridges of the Cumberland Plateau 
in eastern Kentucky one expects to find 
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chestnut, chestnut oak, scarlet oak, and 
black oak with other broadleaf trees and 
an occasional pine. But a poor, dry site 
- generally calls for conifers, and it seems 
probable that conifers will give better 
results than broadleaf trees on such sites 
in this region. Small nearly pure stands 
of pitch pine and shortleaf pine of fair 
quality are found on these sites, and scrub 
pine (P. virginiana) also occurs. Ap- 
parently the destruction of reproduction 
by fire is the cause for the limited occur- 
rence of these pines, since young trees are 
coming in well wherever an area is pro- 
tected and seed are available. In one 
section of Wolfe County conifers are in 
the ascendancy. There the pines men- 
tioned above are found, with white pine 
and hemlock near by. 

Economically pine should be a better 
crop than broadleaf trees on these sites 
as it will grow faster, produces a larger 
volume of wood, is more easily logged, 
and the wood can be put to a variety of 
uses. Chestnut has been a valuable tree 
but is being rapidly destroyed by the 
blight. 


and generally crooked and limby on these 


Chestnut oak is slow growing 


sites, while black and scarlet oaks are of 
inferior quality. Although the market for 
fence posts is limited, black locust might 
be profitably grown for soil improvement. 

Shortleaf pine and pitch pine make 
good growth and seem comparatively free 
from insects and fungi but there is a 
chance that other species may prove 
superior. On the Robinson Forest of the 
University of Kentucky experiments are 
being conducted with several different 
pines. It is too early for any definite re- 
sults but the plantings indicate that red 
pine and Scotch pine will be of value and 
loblolly pine is starting well. 
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It remains to be seen how much clean- 
ing will be necessary to establish a good 
stand of pine, but the broadleaf trees will 
not give up without a struggle. 

The ideal mixture of conifers and 
broadleaf trees for increased yields, re- 
sistance to insects and disease, and soil 
improvement may be reached on the 
Robinson Forest, although it is in the 
Central Hardwood Region. Shortleaf 
and pitch pines on the dry sites, white 
pine (and possibly red pine) on the mod- 
erate sites, and hemlock on the moist sites 
seem likely to bring this about. White 
pine at present is only thinly scattered 
over the Robinson Forest and immediate 
vicinity, but apparently fire is the only 
cause for this. Red cedar also occurs. 

Fire prevention and release from 
crowding by broadleaf trees are the meth- 
ods indicated for the increase of conifers 
in the stand. 

CLARENCE HILL BuRRAGE. 
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Forrest PLANTATION Nores 


In the spring of 1925 J. R. Simmons, 
Secretary-Forester of the New York For- 
estry Association, made an experimental 
planting on open land in Oswego County 
on the property of F. C. Soule, of Syra- 
cuse, N. Y. Using a 6’ x 6’ spacing, the 
following species were set out in con- 
tiguous blocks of one acre each: white, 
red, Scotch, and Austrian pines, Norway 
and white spruce, balsam fir, European 
larch, Douglas fir, white cedar (arbor- 
vitae), and eastern hemlock. Stock was 
obtained from the Keene Forestry As- 
sociation, Keene, N. H., with the excep- 
tion of the white pine, which came from 
Columbia County from the nursery of 


The United Forestry Co., Niverville, 
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N. Y. Stock was all either 3- or 4-year 
transplants. 

The soil is recorded on the soil map as 
Otisville fine gravelly sand; the eleva- 
tion is about 600 feet, and the water 
table is about 15 feet below the fairly 
level 16-acre field on which the planta- 
tion was established. The land slopes 
from this field abruptly to the north, east, 
and west into a soft maple swamp through 
which meanders a sluggish stream. The 
slopes carry a fringe of white pine and 
hemlock in mixture with hard maple and 
‘beech. Simmons records the fact that he 
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time of inspection on March 12, 1930, 
the area of moss seemed to be on the in- 
crease. This is typical of most of the 
light sandy soils surrounding the Adiron- 
dacks, instead of building up, they 
retrogress after abandonment. When the 
entire area becomes moss-covered a break 
in the moss gives access to the wind, and 
the hole is widened until a typical blow- 
out results. 

Table I shows the record of these ex- 
perimental plantings after the lapse of 
five growing seasons. As was to be ex- 
pected the pines show on the whole the 


TABLE I 


CONDITION OF PLANTATIONS AFTER FIVE GROWING SEASONS 


White | Scotch | Red |Austrian| Norway | White |Balsam| Europe- | Doug- | White |Hem- 
Pine Pine Pine Pine Spruce |Spruce| Fir jan Larch/las Fir| Cedar | lock 
Per cent 99 95 90 90 90 95 40 98 95 68 0 
Living 
Aver. Ht., 38 36 20 15 13 12 7 36 11 9 
Inches 
Max. Ht., 53 46 ot 27 30 21 14 87 17 26 
Inches 
Condition [Weevil} 20% |Good| 60% | Poor, | Poor | Very | Good | Very | Very 
30% |stunted stunted| frost poor poor | poor 
found a considerable number of large best development in this type of soil. 


tulip poplars in the mixture. Some of 
these were 2 feet in diameter and of 
good form. He believes this is about the 
northernmost limit of this species in New 
York. 

The field was originally under cultiva- 
tion and then abandoned due to its low 
fertility. Soils in the Otisville series leach 
very severely. In a small portion of the 
field adjoining the county road, the sur- 
face soil had been skinned off and the 
substrata of coarse sand and pebbles used 
in road construction. The ground cover 
at the time of planting consisted of 
poverty grass, golden rod, Indian paint 
brush, and large areas of moss. At the 


From observations made elsewhere on 
this soil in New York State, the Scotch 
pine should have been even with or ahead 
of the white pine, but its general appear- 
ance in this plantation is far from satis- 
factory. The red pine, though smaller 
than either the white er Scotch, is in 
healthy condition and may be expected 
to continue growing at a uniform rate. 
Of the white pine 30 per cent has been 
subject to weevil damage within the last 
two years (so far, not more than once per 
tree). If it were not for this fact its 
average height would be still greater. 
The European larch is giving an excellent 
account of itself, even better than the 
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tabulated summary shows. Many speci- 
mens in the acre block were over 7 feet 
tall, ‘but also many have been stunted by 
mechanical injury, which brought the 
average lower than that for white pine. 

The spruce and the fir were just about 
standing still. The spruce in particular, 
both Norway and white, had a very 
stunted appearance. A close examina- 
tion of these two species seemed to in- 
dicate that the stunted appearance was 
due to damage to the terminal buds as 
well as to some of the higher lateral 
buds. The whole appearance of the trees 
suggested severe frost injury, such as has 
been noted elsewhere on white pine in 
frost pockets. 

Can it be that in such a sheltered lo- 
cation these light soils warm up far ahead 
of the normal season and thus cause new 
growth to start, followed by killing frosts 
to which the spruces are more susceptible 
than the other conifers? (Or is it merely 
that the spruces respond to the warming 
up more quickly?—Ep.) There is no 
comparable damage on any of the pines, 
larch, or arborvitae, but this occurs on 
practically all of the spruce, Douglas fir, 
and balsam fir. 

Js Ar Cops; 
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COMMENTS ON “ BROWN-SPOT” 
DISEASE OF PINE NEEDLES 
IN TEXAS 


Septoria acicola, a needle blight found 
on pine needles and most commonly 
known to southern foresters as “ brown- 
spot,” has in recent years become the sub- 
ject of intensive study, especially in the 
South, where it occurs most frequently on 
the needles of Pinus palustris. It is also 
found on P. taeda, P. caribea, and less 
frequently on other southern pines. The 
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important because of the 
injury it can do to growing stock, and 
particularly for the havoc it can cause 
in any nursery growing seedlings of the 
species mentioned. Many thousands of 
acres of cut-over land in the South are 
being reforested each year by planting. 
The Great Southern Lumber Company 
of Bogalusa, Louisiana, alone plants five 
thousand or more acres annually with 
pine seedlings from its own nursery. 
Uncontrolled, the “ brown-spot”’ may, 
in a relatively few days, kill or make 
undesirable for planting all of the pine 
seedlings in the nursery. 

Apparently, however, “‘ brown-spot ” 
does not behave the same in all parts of 
its southern range. The writer has 
recently read George G. Hedgcock’s 
article on this blight, as reprinted from 
the November, 1929, issue of Phytopa- 
thology, Vol. XIX, No. 11. Hedgcock’s 
statements concerning the action of this 
blight are so radical when compared to 
the observed action of “ brown-spot ”’ on 
the state forests in East Texas that it 
seems worth while to make some com- 
parisons. 


disease is 


Hedgcock states that “ each successive 
season’s growth of needles is attacked (by 
the ‘brown-spot’) with the result that 
the trees are nearly defoliated every year 
and either die or are greatly retarded 
in their growth.” Our observations on 
the state forest near Kirbyville, Texas, 
in the heart of the East Texas longleaf 
pine type, indicate that ‘“‘ brown-spot ” 
does not kill or appreciably retard growth 
of longleaf reproduction after the “ can- 
dle” begins to form, nor does it cause 
any considerable amount of defoliation. 
The heaviest infection occurs in the first 
foot above ground, and becomes less and 
less until at 4 or 5 feet there is very 


768 


little. Few needles over one foot above 
ground appear to be actually killed by 
the blight. 

Chapman* reports greater losses in 
longleaf pine from the ‘“ brown-spot ” 
than from spring fires. This statement 
is certainly not true for longleaf pine 
on the state forest near Kirbyville. Fre- 
quent observations of natural longleaf 
pine seedlings in connection with plant- 
ing and natural reforestation studies has 
never disclosed a dead longleaf pine that 
could be charged off against “ brown- 
spot,” whereas effect-of-fire studies show 
losses from fire of 90 per cent or more 
in natural stands of longleaf repro- 
duction. 

In 1928 spraying to control “ brown- 
spot”? in the nursery was discontinued 
in August. Heavy “ brown-spot ”’ infec- 
tion followed. Numerous trees were 
culled and destroyed at planting time 
because of their poor appearance and the 
quantities of dead needles killed by 
“brown-spot.” However, since practi- 
cally all of the longleaf and slash pine 
were infected, it was necessary to plant 
the best of them or none. In December, 
1929, “‘ brown-spot ” infected slash pine 
(planted in February, 1929) on Kirby- 
ville plantation 29B showed a loss of 
44.4 per cent—attributed to drouth and 
poor planting stock with the percentage 
dead increasing from 1.58 per cent on 
July 10 to 40.4 per cent on October 5, 
a period of excessively hot, dry weather. 
Perhaps the “ brown-spot”’ was pri- 
marily responsible. However, slash pine 
of the same age, but entirely free of 
“brown-spot ” and other disease and in 


*Chapman, H. H. Factors determining 
natural reproduction of longleaf pines on 
cut-over lands in La Salle Parish, Louisiana. 
Yale Forest School Bull. 16, 1926. 
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every way better stock, although not on 
as good a site, which was planted at the 
same time on the state forest near Conroe, 
showed on August 1 only 9 per cent of 
the seedlings dead, while on October 1, 
69 per cent of the trees were dead. 

What about the longleaf pine? Al- 
though it was “‘ brawn-spot ” infected to 
such a degree that rarely more than the 
lower 2 inches of each needle was alive, 
the 1929 longleaf plantations at Kirby- 
ville show to date the highest survival 
of any longleaf planting done since the 
state forest was established, with losses 
of from 6 to 34 per cent. We give the 
“brown-spot”’ most of the credit for 
this relatively high survival—by killing 
so much of the needle it reduced transpi- 
ration and the plants had a much better 
chance to survive the drouth. 

During 1929 ‘“‘ brown-spot”’ did not 
appear in the forest nursery near Kirby- 
ville until early October. It appeared at 
the nursery near Conroe in 2-0 longleaf 
at approximately the same time and was 
also found on the lower needles of a 
natural loblolly pine about 5 inches in 
diameter. How the blight reached the 
nursery at Conroe is not known, since 
it is in the loblolly type and about 50 
miles from natural longleaf stands. It 
seems logical to assume that forest officers 
coming to the nursery near Conroe from 
the nursery near Kirbyville carried the 
spores on their shoes or clothing. 

On the basis of these observations it 
appears that “ brown-spot” is not so 
serious a problem in Texas as in Louisi- 
ana and other states, at least not in 
natural stands. It is, of course, a thing 
that must be controlled in the nursery 
if good stock is to be grown, and may, 
if not controlled by spraying, actually 


NOTES 


cause heavy losses in nursery stock in 
years of excessive infestation. Hedgcock 
states that the nursery beds should be 
sprayed every two weeks from the time 
the young needles emerge to the dormant 
period, and recommends Bordeaux 4-4-50 
with a fish oil spreader, or lime-sulphur 
in place of Bordeaux. Careful tests of 
Bordeaux and lime-sulphur were made at 
the nursery near Kirbyville during 1929. 
Bordeaux 4-4-50 proved to be very satis- 
factory. Lime-sulphur spray burned the 
seedlings, or caused burning, and was 
discontinued in September in favor of 
Bordeaux. Spraying was done every 
two, three, and four weeks on various 
test beds from May 6, 1929, to January, 
1930. Every three weeks seemed to be 
often enough, and possibly intervals of 
four weeks are just as satisfactory. 
The big question before us now 
is when should spraying begin? No 
“ brown-spot ” appeared in the unsprayed 
check beds until October. Did we waste 
time and money by beginning our spray- 
ing in May? It would seem so. At any 
rate for 1930 we do not expect to begin 
spraying until the first sign of “ brown- 
spot’ is found in the nurseries. It might 
appear in May, but we hope it will again 
be October or later if it has to be at all. 
C. B. WEBSTER. 
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DRAINAGE AND STREAMFLOW 


In the February, 1930, issue of the 
JOURNAL OF Forestry, W. H. ‘Meyer, 
on pages 217-219, reviewed two publica- 
tions dealing with the reaction of swamp 
forests to drainage in the Lake States. 
The authors and the reviewer brought 
out the fact that increased growth of for- 
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est trees had resulted from the extensive 
drainage of swamps in Minnesota and 
Wisconsin. However, neither bulletin 
takes into consideration the effect of this 
drainage upon the water-holding capacity 
of the swamps after ditching. In view of 
the present agitation concerning flood 
control on the Mississippi River, espe- 
cially by such control measures as reser- 
voirs at the headwaters of important 
feeder streams, it would seem important 
to know what changes the drainage of 
such large areas might have on the regu- 
lation of stream flow. 

Henry I. Baldwin, in reviewing Per- 
ry’s book, “Forestry in Sweden and 
Adjacent Lands From the Viewpoint of 
an American Forester,” on pages 215-217 
of the same issue, makes the following 
statement: “Concerning the influence 
of forests on the conservation of water 
for water power, the author concludes 
that, due to the moist climate and regu- 
lating effect of bogs, forests, because of 
their active transpiration, probably re- 
duce rather than increase soil moisture 
available for stream flow.” 

With 300,000 acres of swamp land in 
Wisconsin, and a similarly large area in 
Minnesota, the problem of drainage as- 
sumes vast proportions, and the conse- 
quent change in run-off conditions may 
also be of immense significance. Before 
we, as foresters, recommend further 
drainage of these northern swamp lands, 
while at the same time favoring the re- 
tention of lands in forest, and possibly 
the construction of control reservoirs, 
should we not also study the results of 
such drainage from the standpoint of 
water conservation and stream flow as 
related to the Mississippi floods? 

G. H. LENTz. 
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DIsTRIBUTION AND AMOUNT OF 
MolstTuRE IN VIRGIN 
Repwoop TREES 


A redwood tree of ordinary size con- 
tains tons of water. Thus, a trunk 5 feet 
in diameter and 200 feet high will con- 
tain about 34,000 pounds, or 17 tons 
of water. This is only slightly less than 
the dry weight of the wood of which 
the tree is composed. 

The Forest Products Laboratory” re- 
cently conducted a study to determine 
the distribution of this immense quantity 
of water in virgin redwood, a knowledge 
of which should aid in segregating the 
wood to secure uniform drying. A 
temporary field laboratory was set up 
during August, September, and October, 
1927, in several redwood stands and the 
moisture distribution from the pith to 
the bark and at different heights in 
freshly cut trees was determined as shown 
in Figure 1. In this figure the distance 
from the pith to the bark is expressed 
as a proportion rather than as a lineal 
measurement, since this method gave the 
best average curve for the 16 trees repre- 
sented, which varied from 4 to 8 feet 
in diameter. 

The section nearest the ground was 
high in moisture content throughout the 
cross section, the heartwood varying from 
140 to 175 per cent, based on the dry 
weight. At 22 feet the cross section was 
lower in moisture at the pith but in- 
creased rapidly in amount from the pith 
outward. At 60 feet and higher the 
moisture content of the heartwood did 
not vary greatly throughout the cross 
section, although it was consistently 
lower at the pith than farther out. 


* Maintained at Madison, Wis., in codpera- 
tion with the University of Wisconsin. 
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Fic. 1. Average distribution of 
moisture in virgin redwood trees 
throughout cross sections taken at 
various heights, 
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Neither did it differ much at increasing 
heights. The sapwood, which is indicated 
by the last point to the right of each 
curve, was much higher in moisture than 
the heartwood. 

The distribution of moisture with 
height in tree for both heartwood and 
sapwood, as shown by 43 trees, is illu- 
strated in Figure 2. The moisture con- 
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MI seer 


MOISTURE (PER CENT) 


Fic. 2. Average distribution of mois- 
ture in virgin redwood throughout the 
height of the tree. 


tained in the sapwood was extremely high 
throughout the entire height of the tree, 
averaging over 200 per cent. This means 
that the sapwood contained twice as 
much water by weight as the dry weight 
of the wood. 

The moisture in the heartwood was 
highest at the base of the tree. Although 
it averaged about 150 per cent, it was 
still considerably less than the moisture 
contained in the sapwood even at the top 
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of the tree. From the base upward to 
a height of about 80 feet, the moisture 
in the heartwood gradually decreased to 
about 60 per cent. From this point the 
moisture remained practically constant 
throughout the remaining height of the 
tree. 

Redwood is a relatively light wood 
when free of water and decreases in 
weight with height of the tree. The por- 
tion at the ground averages about 15 
per cent higher in weight when dry than 
the top portions. Individual pieces, of 
course, may show much larger differ- 
ences. In spite of the relatively small 
difference between the dry weight of tha 
wood in the base and in the top of the 
tree, redwood logs in the mill pond are 
often observed to ride high at one end 
and low at the other. This unbalanced 
condition is caused by differences in 
moisture content as shown in Figure 2. 
Frequently butt logs contain such large 
amounts of water that they actually sink. 
Such logs are known as “ sinkers.”’ 

The large difference in the amount 
of moisture in the butt and top of red- 
wood trees is an extremely important 
factor in the drying of redwood. The 
butt material is much more difficult to 
dry satisfactorily and also takes consider- 
ably more time than that lower in 
moisture. Consequently, for proper kiln 
drying, butt stock or that high in mois- 
ture should be separated from that far- 
ther up in the tree which contains less 
moisture. Just where this dividing line 
takes place for best kiln drying is a matter 
of experience. In this connection, Figure 
2 will serve as a guide in determining 
the dividing line for proper segregation 
in kiln drying. The original moisture 
content of the tree, of course, has no 
direct relation to the suitability of the 
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wood for different uses after it has been 
properly seasoned. 

Although the 15 per cent average dif- 
ference in the dry weight of redwood 
from the base to the top of the tree, pre- 
viously mentioned, may not appear large, 
nevertheless it is sufficient to cause con- 
siderable difference in the strength and 
working qualities of the material. It is, 
therefore, important that the butt stock 
be separated from that farther up. 
Fortunately, this can be accomplished 
simultaneously with the proper grouping 
of the stock for kiln drying. The sepa- 
ration of butt stock from that higher in 
the tree can be readily made when the 
material is freshly sawn, due to the large 
difference in the weight of the material. 

R. F. LuxForp. 
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Bark CHARACTERISTICS AS AN INDEX 
OF THE DENSITY OF REDWOOD 


In connection with a recent study of 
the density of redwood, the Forest Prod- 
ucts Laboratory* obtained the follow- 
ing obervations on the relationship of the 
external appearance of the bark to the 
density of the wood. Although the data 
are by no means complete or conclusive, 
nevertheless they furnish information of 
interest. 

The bark of redwood trees may be 
classified into three principal types, as 
follows: 


I. Straight continuous-fissured. 
a. Deep-fissured. 
b. Shallow-fissured. 

2. Interlaced. 

3. Spiral. 


*Maintained at Madison, Wis., in codpera- 
tion with the University of Wisconsin. 
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The straight continuous-fissured bark 
consists, as the name indicates, of long 
parallel furrows in the bark. These fur- 
rows may be very deep or they may be 
very shallow. The interlaced bark is 
characterized by strips crossing the fis- 
sures from one ridge to another, thus 
making the fissures more or less discon- 
tinuous. The spiral bark is readily ap- 
parent by the spiral arrangement of the 
fissures and ridges on the trunk. 

Table 1 gives the grouping of 21 trees 
by bark classification, with the accom- 
panying average specific gravity of the 
wood beneath the bark and other perti- 
nent data. The specific gravity averages 
are based on tests of many individual 
specimens from each tree. 

Fourteen trees were classified as hav- 
ing interlaced bark, all but two of which 
had an average specific gravity of 0.3€ 
or more. Hence, the trees with inter- 
laced bark appear to contain the dens- 
est wood and consequently the highest 
strength. The spiral-grained trees also 
have a relatively high specific gravity. 
The straight continuous-fissured class, 
however, seems to be uniformly low in 
specific gravity—ranging from 0.30 to 
0.35. 

Although the observations presented 
here are based on an insufficient number 
of tree samples te give definite and final 
conclusions, they indicate that it may be 
feasible to determine the relative specific 
gravity of redwood from the external 
appearance of the trees. 

R. F. Luxrorp. 


BRR 


HurricaNngE DAMAGE To Porto RICAN 
Forests 


The “San Felipe” hurricane that 
swept over Porto Rico on September 13, 


BARK CHARACTERISTICS AND SPECIFIC GRAVITY OF VIRGIN REDWOOD 


NOTES 


TABLE I 


113 


Average specific gravity at different heights # 


Height above ground 


Type of Tree 
bark number Average 
for Top of 
tree 4 feet 23 feet merchantable 
length 
25 0.389 0.4.17 0.4.06 0.355 
27 385 411 411 349 
31 426 466 443 382 
37 381 -410 386 318 
39 364 4.04. 390 316 
40 -381 390 -420 319 
3 I 368 364 364 376 
a 2 359 “375 +365 +335 
3 Io 380 431 380 377, 
G II -405 -440 436 359 
12 377 435 421 +330 
51 383 375 398 386 
ays -401 454 403 335 
58 -349 +397 +351 +329 
Average 382 412 398 347 
3 es) 47 .300 321 320 .300 
2 o 5 55 -299 13a 281 302 
GAg } 
3 Average 300 316 301 .301 
s 
a 
= 30 347 387 373 +305 
8 ev 52 327) 297 315 356 
SE 61 334 364 332 +307 
“a BES 
ws a= i 
& 4 Average 336 349 .340 323 
26 387 394 -406 373 
rm 8 399 404 417 405 
‘3. Average 393 399 412 389 


@ Specific gravity, oven-dry, based on volume when green. 
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1928, left death and destruction in its 
wake and a property loss of more than 
$75,000,000. Today, the damaged and 
destroyed buildings have been to a large 
extent repaired or rebuilt, thanks to the 
splendid codperation given by the Ameri- 
can Red Cross to the Insular Govern- 
ment. 

But what about the forests? These 
were almost completely destroyed at the 
higher elevations, where the wind must 
have attained a velocity of unbelievable 
intensity. It is known that the wind 
velocity at San Juan was, at the climax 
of the storm, 150 miles per hour. Most 
of the trees destroyed, instead of being 
uprooted, were snapped off at the base 
or a few feet above the base. This was 
particularly true of the coconut palm. 

Many trees were saved because they 
suffered defoliation before the arrival of 
the greatest wind velocity and thus 
offered less surface resistance for the 
terrific driving power of the wind to 
work upon. 

Some tree species, thought by many 
to be very wind resistant, were among 
the earlier victims of the cyclonic winds. 
Others, known to be weak regarding the 
strength of the wood fibres, and looked 
upon as weed species in the forest, re- 
mained standing upright, their stronger 
neighbors prostrate beside them. Those 
species that were defoliated before the 
wind velocity attained 100 miles per 
hour were for the most part saved from 
being uprooted or otherwise killed. 

For more than two months after the 
storm, the formerly green, luxuriant, 
tropical forests were still clothed in 
brown, appearing from a distance not 
unlike a coniferous forest after a forest 
fire has swept through it. Gradually, a 
transition took place, and those species 
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that have recovered are now clad in new 
foliage; yet many still stand gaunt and 
gray among the green as grim reminders 
of the hurricane. 

Since the storm, some tree species have 
produced or are producing abnormally 
large seed crops, while the reverse is true 
of other species. All species have fruited 
or are fruiting at unseasonable times and 
there remains the question as to whether 
or not the trees will later produce normal 
seed crops during the months when they 
normally fruit. 

Insects and fungi have gotten in their 
share of destruction and the forests will 
remain unhealthy and ragged for many 
years to come. Only reforestation can 
effect a cure. 

CuHarRLEs G. BATES. 
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THE GREATEST Book OF FORESTRY 


The Seventeenth Century was a hard 
one for England. Military campaigns 
abroad and on the seas, followed by civil 
wars and revolutions at home, drained 
the country of money and men. Other 
losses, too, were sapping her strength. 
The supply of wood, so essential to any 
people of those days and doubly so to 
a maritime nation using wooden ships, 
was being rapidly depleted. Wood was 
practically the only fuel, and the glass 
factories and iron furnaces of the country, 
together with the ship-building industry, 
demanded enormous quantities. Each 
succeeding year saw the great forests of 
England shrinking, but no one seemed 


to notice or to give thought to repairing ~ 


the damage. 

Some one did see the trend of the 
times, however, and, characteristically, 
did something about it. The person was 


I 
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John Evelyn, author, country gentleman, 
loyal civil servant, and a promoter of the 
Royal Society. Going to the large land- 
owners, he pleaded for a renewing of 
England’s forests, and through his efforts 
many millions of trees were planted. 

Then in 1664 John Evelyn published 

his “ Silva,” in which he described the 
principal species of trees, laid down rules 
for propagating and planting, and in- 
structed readers how to manage forests. 
If his knowledge seems very crude today, 
it must be remembered that Evelyn was 
a pioneer in forestry ; and the appreciative 
reader cannot fail to mark how many of 
his suggestions are considered funda- 
_mental to forestry practice nearly three 
hundred years later. 

Before discussing John Evelyn the for- 
ester, we ought to know something about 
the interesting and full life of John 
Evelyn the man. He was born in Surrey 
in 1620, studied at Oxford, and in 1641 
was present for a very brief time in the 
campaign in Holland. He returned to 
the ancestral estate at Wotton, which his 
brother had inherited, and improved the 
property and the gardens. As a result 
of political upheavals, he traveled in 
Europe until 1647, kept a diary which 
is considered as important a legacy as his 
“Silva,” and married the daughter of 
Sir Richard Browne, English resident 
at the court of France. She was twelve 
years old and an heiress. 

Charles II of England was defeated 
in 1651, and the Commonwealth was 
set up. Evelyn continued with his favor- 
ite occupation of gardening, meanwhile 
taking great interest in scientific re- 
searches and helping to promote the 
world famous Royal Society later organ- 
ized under the King’s charter in 1662. 
Following the restoration of the crown 
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he enjoyed court favor and conscien- 
tiously filled the offices of many govern- 
ment appointments. One of these was 
commissioner of foreign plantations. 

He was secretary of the Royal Society 
in 1662, and at its meetings he read his 
discourse on forest trees which was the 
basis for his “Silva.” Evelyn was a 
prolific writer on scientific subjects and 
matters of public interest, and many of 
his letters and papers are preserved in 
the British Museum. 

“ Silva: or, a Discourse of Forest- 
Trees, and the Propagation of Timber 
in His Majesty’s Dominions,” contains 
318 pages in the fifth edition of 1729. 
It is a meaty work, salted and peppered 
with Latin and Greek quotations, and 
garnished with excerpts from the stilted, 
polite poetry of that age. In the first 
sentence of the introduction he states the 
problem: “ There is nothing which seems 
more fatally to threaten a Weakning, if 
not a Dissolution of the Strength of this 
famous and flourishing Nation, than the 
sensible and notorious Decay of her 
Wooden Walls.” England’s forests he 
calls “ one of the most glorious and con- 
siderable Bulwarks of the Nation.” 

Many of his words and phrases are 
delightfully quaint. A forest tree nursery 
he calls a “seminary.” An “ arborator” 
is a pruner, or one who has care of trees. 
A forester of those days was a woods- 
man, one who dwelt or worked in the 
forest, principally as a laborer. Evelyn is 
careful to explain that he “ did not alto- 
gether compile this Work for the Sake 
of our ordinary Rusticks (meer For- 
esters and Woodmen) but for the more 
Ingenious; the benefit and Diversion of 
Gentlemen, and Persons of Quality.” 

After discussing the various species of 
trees and the conditions under which they 
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should be grown for timber, he takes up 
coppice stands, pruning, felling, and sea- 
soning. He does not forget the laws for 
the preservation of forests, and laments 
that the taxes on growing timber are so 
unequitably applied. 

In a word, it will occur to the reader 
of the “ Silva” that many of the prob- 
lems of applied forestry that vexed 
Evelyn are still unsolved, taxes on grow- 
ing timber are still all wrong, and for- 
estry laws are still inadequate. And it 
is mightily to the credit of this man that, 
in an age of wars, revolutions, and un- 
settled political life, when a gentleman 
was expected to occupy himself with the 
more gentlemanly pursuits of war or 
fashion, he had the vision to see the 
consequences of a deforested England, 
the industry to study the situation, and 
the courage to attack the vested interests 
responsible for it. 

The “ Silva” has influenced the atti- 
tude of thousands of people of many 
nations towards timberlands for more 
than two hundred and fifty years. It has 
rightly been called the greatest book of 
forestry. 

Henry CLEPPER. 
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LENINGRAD Forest INSTITUTE 
REORGANIZED 


Leningrad Forest Institute is now in its 
126th year and is undergoing a complete 
reorganization. During its 113 years of 
existence before the Revolution, the Insti- 
tute graduated altogether 4,000 students. 
The present plan of industrialization 
calls for training of 4,300 forest special- 
ists in all forest colleges during the five- 
year period. Of this number 2,900 will 
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be turned out by the Leningrad Forest 


Institute. This Institute is now divided 


into several departments: technical, 
administrative, and economic. The Tech- 
nical Department has been actually trans- 
formed into an industrial school, training 
engineers in both mechanical and chemi- 
cal methods of working up wood pro- 
ducts. For the first time the cellulose 


and paper industries are able to procure, | 


according to a definite plan, highly quali- 


fied specialists with practical training. | 


The Institute is the first institution in 
this field to deal with the whole process 
from the obtaining of logs to their fin- 
ished product. 

The Institute has well equipped spe- 
cial laboratories and experimental nurse- 
ries, and the only forest library of its kind 
in Russia containing over 100,000 vol- 


| EER 


MEETING OF DIVISION OF BIOLOGY AND 
AGRICULTURE, NATIONAL RE- 
SEARCH COUNCIL 


At a meeting of the Division of Bi- 
ology and Agriculture, National Re- 
search Council, on April 26, 1930, the 
report of the Committee on Forestry was 
approved and the committee continued 
for another year with the addition of one 
new member, E. N. Munns of the U. S. 


Forest Service. This committee consists — 


of the following members: 


Raphael Zon, Chairman 
Earle H. Clapp 

Henry C. Cowles 

S. T. Dana 

R. T. Fisher 

W. R. Hine 

B. P. Kirkland 

Aldo Leopold 

David T. Mason 

E. N. Munns 


NOTES 


The report of the committee was 
chiefly a progress report, relating to the 
compilation of a bibliography of forest 
literature of the North American con- 
tinent, under the supervision of Mr. 
Munns. A report on “ The Economic 
Importance of the Southern Pines,” a 
previous project of this committee, is now 
in the hands of the printer. 

Informational reports on two other 
projects of interest to foresters were 
filed, viz., National Research Fellowships 
in the Biological Sciences, and the 
Tropical Plant Research Foundation. 
These projects are still affiliated with, 
although no longer under, the Division of 
Biology and Agriculture. 

A forester, I. W. Bailey of the Bussey 
Institution, is a member of the Board 
on National Research Council Fellow- 
ships in the Biological Sciences. (Prof. 
Bailey is also a member at large of the 
Division of Biology and Agriculture.) 
There are two fellowships in forestry 
at present: Paul R. Gast is studying in 
Sweden, and D. A. Kribs at Harvard. 

The Tropical Plant Research Founda- 
tion reports that the Tropical Forest 
Survey conducted in coéperation with the 
Charles Lathrop Pack Forestry Trust is 
nearing completion of the three years’ 
work originally outlined. The results of 
the survey will be published in book form. 
There are four foresters connected with 
this Foundation—George P. Ahern, 
Donald M. Matthews, Tom Gill, and 
William R. Barbour. 

In order that members of the Society 
may understand our connection with the 
National Research Council, it should be 
stated that the American Society of 
Agronomy, the American Society of 
Horticultural Science, and the Society of 
American Foresters form Group IV of 
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the Division of Biology and Agriculture. 
‘The member for this group is Carleton R. 
Ball of the Bureau of Plant Industry. 
The representative from our Society acts 
in a purely advisory capacity. 

R. C. STAEBNER. 


BRB 


Forest Propucts LABORATORY TO 
Have New BuILpInc 


Congressional authorization for an 
adequate federal building for the Forest 
Products Laboratory became law when 
signed by President Hoover on April 15, 
and the first appropriation installment 
has been provided effective July 1 of this 
year. Authority has also been given the 
Secretary of Agriculture to enter into 
contracts for the complete building. 

Following the President’s call last 
winter for “‘ energetic yet prudent pur- 
suit of public works” with a view to 
strengthening the economic situation, the 
proposal for adequate and permanent 
quarters for the laboratory came before 
Congress at the recommendation of Sec- 
retary Hyde and received the broad en- 
dorsement of forestry and land-owning 
groups, producers and consumers of lum- 
ber and wood products, and public and 
regional interests, as well as the effective 
support of leaders in the House and Sen- 
ate who have taken a realistic view of 
the relation between forest products re- 
search and satisfactory forest utilization. 

Within the next 18 months much- 
needed accommodations should be avail- 
able for laboratory research projects now 
temporarily handled in several Univer- 
sity of Wisconsin buildings, and the 
building plans also afford scope for ex- 
pansion of work during the next few 
years as authorized under the McNary- 
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McSweeney Forest Research Act of 
1928. 

It may thus be said that the govern- 
ment has at last provided a home for its 
laboratory offspring now approaching its 
twenty-first birthday. At the same time 
the fostering codperation of the Uni- 
versity of Wisconsin does not terminate, 
but will be continued by the donation of 
a site for the building and an increased 
allotment of light, heat, and power. ' 

It is our hope that through the greater 
facilities that will soon be provided the 
laboratory will be able to confirm and 
enlarge its contact with the forest-using 
public, and by an increasingly practical 
application of research to the problems 
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of the wood-producing and consuming 
industries may the more adequately ful- 
fill the purposes for which it is main- 
tained. 
CarLiLE P. WINSLow, 
Director. 


BEE 
BULLETIN REPRINTED 


U. S. Department of Agriculture Bul- 
letin No. 510, ‘‘ Timber Storage Condi- 
tions in the Eastern and Southern States 
with Reference to Decay Problems,”’ 
by C. J. Humphrey, has been reprinted 
and is now available again after having 
been out of print for a number of years. 
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CLAPP AND Stuart ELecrep FELLows 


Anouncement is made of the election 
of E. H. Clapp and R. Y. Stuart as 
Fellows in the Society of American For- 
esters. 

W. R. HIng, 


Executive Secretary. 


BRB 


WASHINGTON SECTION ELECTS 
OFFICERS 


At a meeting of the Washington Sec- 
tion on April 24, 1930, Ward Shepard 
proposed the following resolution, which 
was unanimously approved: 

“ Whereas, the progress of forest con- 
servation is being hampered by the over- 
production of lumber and other forest 
products, and 

Whereas, such overproduction has been 
accompanied by a needless waste of our 
last supply of virgin timber, by wide- 
spread forest destruction, and by a de- 
pressing influence on the spread of for- 
estry, be it 

Resolved, that the Washington Section 
of the Society of American Foresters 
recommends that in the establishment of 
a board or commission sponsored by the 


United States Government to seek reme- 
dies for overproduction, measures be 
taken to assure forest perpetuation, and 
that to this end the forestry profession be 
adequately represented on such board or 
commission.” 
The following officers were elected for 
the ensuing year. 
Ward Shepard, Chairman, 
F. W. Reed, Vice-Chairman, 
A. E. Fivaz, Secretary-Treasurer. 
J. P. Kinney read a very interesting 
paper on ‘“‘ The Administration of In- 
dian Forests,” following which he an- 
swered several questions pertaining to the 
subject. Various foresters present were 
heard to remark that Mr. Kinney’s re- 
view of the Indian Forest situation was 
an eye-opener to them, and gave them a 
better understanding of the problems 
faced by the forestry branch of the Indian 
Service. 
Before adjournment for refreshments, 
a rising vote of thanks was given Bar- 
rington Moore for his excellent work, 
as Chairman of the Section, especially in 
arranging for so many interesting pro- 
grams. 
A. E. Fivaz, 


Secretary-Treasurer. 


ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Junior Mem- 
bers, Senior Members, and Fellows for comment or protest. The list includes all 
nominations received since the publication of the list in the March JourNAL, with- 
out question as to eligibility; the names have not been passed upon by the Council. 
Important information regarding the qualifications of any candidate, which will 
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enable the Council to take final action with a knowledge of essential facts, should be — 
submitted to the undersigned before October 15. Statements on different men 
should be submitted on different sheets. Communications relating to candidates are 
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considered by the Council as strictly confidential. 


FOR ELECTION TO GRADE OF JUNIOR MEMBER 


Name and Education 
Blew, J. Oscar, Jr. 
N. Y. State, B.S., 1927 
Briggs, Frank E. 


Title and Address 
Instructor, N. Y. State College 
of Forestry, Syracuse, N. Y. 
Senior Forest Ranger, Moelips, 


Proposed by 
New York Sec. 


North Pacific Sec. 


High School and extension Wash. 
work 
Canfield, R. H. Range Examiner, Las Cruces, Southwestern Sec. 


Univ. Montana, B.S.F., 1926, 
Yale, M.F., 1930 

Carter, Thomas L. 
Ore. State, 1924 


Charlton, John W. 
College of Wooster, B. S., 1922 
N. Y. State, grad. work, 1923 
DuPuis, Jean M. 
La. State, B.S. F., 1929 


Eaton, Favre L. Junior Range Examiner, Fox- Central Rocky Mt. Sec. 
Colo. Agric. Col., B. S., 1929 park, Wyo. 

Farnsworth, C. Eugene Instructor, N. Y. State Ranger New York Sec. 
Iowa State, Yale Univ. School, Wanakena, N. Y. 

Fischer, William H. Forest Ranger, Medicine Bow Central Rocky Mt. Sec. 
Univ. of Minn., B.S. F., 1928, Nat. Forest, Laramie, Wyo. 
M.F., 1929. 

Harbison, Donald E. Deputy Supervisor of Forests, Southwestern Sec. 
Colo. Agric. Col., B. S., 1926 Fort Defiance, Ariz. 

Hirt, Ray R. Instructor, N. Y. State College of | New York Sec. 
Hamline Univ., B.S., 1917, Forestry, Syracuse, N. Y. 
N. Y. State, M.S., 1924, Ph. D., 
1928 

Hughes, Harold R. Senior Forest Ranger, Medicine Central Rocky Mt. Sec. 


Colo. Agric. Col., 1925-27. 


Johnson, Philip C. 
Oren otates b.19: 1929. bs G: 
work 
McCain, Randal 
Univ. of Mich., B.S. F., 1928, 
M.F., 1929 
McCandless, Philip 
Pa. State, B.S., 1929 
McKennan, R. B. 
Iowa State, B.S. F., 1926 


N. Mex. 


Forest Assistant, Klamath Indi- 
an Reservation, Klamath Agen- 
cy, Ore. 

Blister Rust Control Agent, 
Farm Bureau Office, Glovers- 
ville, N. Y. 

Administrative Guard, Kisatchie 
Nat. Forest, Kisatchie, La. 


Bow Nat. 
Wyo. 
Laboratory Assistant, School of 
Forestry, Corvallis, Ore. 


Forest, Centennial, 


Forest Ranger, Tahoe Nat. For- 
est, Nevada City, Calif. 


Junior Forester, Lake States For. 
Exp. Sta., St. Paul, Minn. 

Forest Ranger in charge, Mac- 
kinac Purchase Unit, Munising, 
Mich. 


North Pacific Sec. 


New York Sec. 


Gulf States Sec. 


North Pacific Sec. 


California Sec. 


Minnesota Sec. 


Minnesota Sec. 


Name and Education 
Panshin, Alexis John 
N. Y. State, B.S., 1927, M.S., 
1929 
Ratliff, Mark R. 
Iowa State, B.S.F., 1928 
Robertson, Melvin L. 
High School and Business Col- 
lege 
Shepard, William C. 
Cornell, B.A., 1907, 
M. F., 1907 
Stephenson, George K. 
N. Y. State, B.S., 1926, Yale, 
M. F., 1930 
Wessel, W. C. 
N. Y. State, B. S. F., P. G work, 
Harvard 
Wright, Edward 
High School, 1909 


Yale, 
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Title and Address 
Graduate Assistant, N. Y. State 
College of Forestry, Syracuse, 
INES 
Forest Ranger, Medicine Bow 
Nat. Forest, Laramie, Wyo. 
Forest Ranger, Nespelem, Wash. 


Junior Forester, Bartlett Tree 
Co., Berlin, Conn. 


District Ranger, Kisatchie Natl. 
Forest, Pollock, La. 


Asst. Natl. Camp Director, Boy 
Scouts of America, Forest Hills, 
Ne YY. 

Technical Assistant, Medicine 
Bow Nat. Forest, Laramie, Wyo. 
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Proposed by 
New York Sec. 


Central Rocky Mt. Sec. 


North Pacific Sec. 


New York Sec. 


Gulf States Sec. 


New York Sec. 


Central Rocky Mt. Sec. 


FOR ELECTION TO GRADE OF SENIOR MEMBER 


Averill, Robert W 
Univ. of Me., B.S.F., 1920, 
Harvard, M.F., 1922 
(Junior Member, 1923) 
Averill, Walter B. 
Univ. of Me., B.S.F., 1920, 
Harvard, M.F., 1922 
(Junior Member, 1923) 
Chapman, Chauncey W. L., 
Univ. of Me., B.S.F., 1914, 
M.S. Biology, 1921 
(Junior Member, 1923) 
Cronk, Corydon P. 


Univ. of Mich., B.S., 1910, 

M.F., 1912 

(Junior Member, 1919) 
Gillett, Charles Alton 

Cornell; B.S:, 1925, M-F-, 

1929 


(Junior Member, 1926) 
Nelson, Arthur L. 

Univ. of Minn., B.S. F. 

(Junior Member, 1925) 
Schreeder, W. Foster 

N. Y. State, B.S.F., 1921 

(Junior Member, 1927) 
Soderston, Herbert R. 

Yale, Ph. B., 1920, Yale For- 

est School, 1921 (one year) 

(Reinstated Junior Member, 


1930) 


Member of firm, Prentiss & 
Carlisle Co., Inc., Bangor, Me. 


Prentiss & Carlisle Co., Inc., 
Bangor, Me. 
Assistant Professor Forestry, 


University of Maine, Orono, Me. 


South Tamworth Industries, Inc., 
Boston, Mass. 


Extension Forester, Little Rock, 
Arkansas 


Supervisor, Nebraska National 
Forest, Halsey, Nebr. 


Forest Engineer, State Park and 
Forest Commission, Hartford, 
Conn. 

Chief Legging Engineer, Abitibi 
Power & Paper Co., Ltd., Iro- 
quois Falls, Canada. 


New England Sec. 


New England Sec. 


New England Sec. 


New England Sec. 


W. L. Hall 
W. R. Hine 
A. J. Streinz 


Central Rocky Mt. Sec. 


New England Sec. 


Benjamin Avery 
H. H. Chapman 
R. C. Bryant 

J. W. Toumey 
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Name and Education Title and Address Proposed by 
Van Giesen, Chester L. Assistant Forester, Colorado Nat. Central Rocky Mt. Sec. 
N. Y. State, B.S.F., 1924, Forest, Fort Collins, Colo. j 
M.F., 1925 
(Junior Member, 1926) 
Webster, C. B. Chief, Div. of Forest Manage- Gulf States Sec. 
Univ. of Mich., B.S.F., 1920 ment, Texas Forest Service, A. 
Grad. work, 1924 & M. College, Texas 


(Junior Member, 1923) 


> 


FOR ELECTION TO GRADE OF HONORARY MEMBER 


Flury, Philipp Switzerland Forest Experiment E. N. Munns 
Forest High School, Univ. at Station, Zurich, Switz. E. H. Clapp 
Zurich, Switzerland R. E. Marsh 

Schwappach, Adam Eberswalde, Prussia, Germany EE. N. Munns 
Forest School, Gieesen, Ger. E. H. Clapp 

R. E. Marsh 

Troup, Robert Scott Director, Imperial Forestry Inst. E. N. Munns 
Univ. of Aberdeen, Coopers Oxford, England E. H. Clapp 
Hill College R. E. Marsh 


(Corresponding Member, 
1924) 
W. G. Howarp, | 
Member of Council in Charge of Admissions. | 
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Officers and Members of Executive Council 


President, PauL G. REDINGTON, Biological Survey, Washington, D. C. 
Vice-President, JoHN D. Gurturik, Forest Service, Portland, Oregon. 
Secretary-Treasurer, E. Morcan Pryse, Office of Indian Affairs, Washington, D. C. 


Executive Council 
The Executive Council consists of the above officers and the following members: 


Term expires Term expires 
BYERS DUAR T revs ors (ainieva'e. ovsiens SO Dee. 3, 1931 CSTUART Bl SHOW... f..r ee tele oe Dec. 31, 1933 
EAEDO= LEOPOLD) sett naa coscu os ols Dee nse 1637 8g Wr GostLOWARD synsratisyentiers 3) cis piahs Dec. 31, 1931 
BRERA aINITINGERS co clc sive meas sows Dece3 i), 19301 @ RALPHWS. FIOSMER:. scsi sic stout Dec: 47,1933 
RPIETON@ Do OWES c.csuiecidc.ae se Dec. 31, 1933 CLAUDE ES Ro LIL LOTSON pa este anaes Dec. 31, 1933 


Member in Charge of Admissions 
W. G. Howarp 


Section Officers 


Allegheny 


G. H. Wirt, Chairman, Department of Forests and Waters, Harrisburg, Pa. 

R. oo Vice-Chairman, Allegheny Forest Exp. Sta., 3437 Woodland Ave., Philadelphia, 
ae 

H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


Appalachian 


E. H. Frothingham, Chairman, Appalachian Forest Experiment Station, Asheville, N. C. 
Verne Rhoades, Vice Chairman, P. O. Box 1927, Asheville, N. C. 
W. K. Beichler, Secretary, N. C. Dept. Cons. & Devel., Asheville, N. C. 


California 


E. I. Kotok, Chairman, 332 Giannini Hall, Berkeley, Calif. 
Woodbridge Metcalf, Vice-Chairman, 332 Giannini Hall, Berkeley, Calif. 
M. R. Brundage, Secretary, 7 Giannini Hall, Berkeley, Calif. 


Central Rocky Mountain 


Allen S. Peck, Chairman, Forest Service, Denver, Colo. 
John W. Spencer, Vice-Chairman, Forest Service, Denver, Colo. 
J. A. Donery, Secretary, Forest Service, Denver, Colo. 


Gulf States 


G. D. Marckworth, Chairman, Louisiana State University, Baton Rouge, La. 
E. A. Ziegler, Vice-Chairman, Southern Forest Experiment Sta., New Orleans, La, 
Robert Moore, Secretary, University Station, Baton Rouge, La. 


Intermountain 


Lyle F. Watts, Chairman, Forest Service, Ogden, Utah. 
Earl C. Sanford, Vice-Chairman, Forest Service, Ogden, Utah. 
S. B. Locke, Secretary, Forest Service, Ogden, Utah. 


Minnesota 


C. G. Bates, Chairman, University Farm, St. Paul, Minn. 
R. M. Brown, Secretary, University Farm, St. Paul, Minn. 
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New England 
Austin F. Hawes, Chairman, State Forester, Hartford, Conn. 
A. C. Cline, Secretary, Harvard Forest, Petersham, Mass. 
New York 


Arthur S. Hopkins, Chairman, Conservation Dept., Albany, N. Y. 
H, C. Belyea, Secretary, College of Forestry, Syracuse, N. Y. 


Northern Rocky Mountain 


I. W. Cook, Chairman, U. S. Forest Service, Missoula, Mont. 
S. N. Wyckoff, Vice-Chairman, U. S. Forest Service, Spokane, Wash. 
I. V. Anderson, Secretary, U. S. Forest Service, Missoula, Mont. 


» 


North Pacific 


R. H. Chapler, Chairman, 304 Spalding Bldg., Portland, Oreg. 
Fred W. Cleator, Secretary-Treasurer, Box 4137, Portland, Ore. 


Ohio Valley 


E. F. McCarthy, Chairman, Central States Forest Exp. Sta., Ohio University, Columbus, Ohio. 
F. W. Dean, Secretary, Morrison Hill, Wooster, Ohio. 


Ozark 
William L. Hall, Temporary Vice-President, 900 Prospect Ave., Hot Springs, Ark. 


Southeastern 


Harry Lee Baker, Chairman, State Forester, Tallahassee, Fla. 
H. A. Smith, Secretary, Asst. State Forester, Tallahassee, Fla. 


Southwestern 


G. A. Pearson, Chairman, Forest Service, Flagstaff, Ariz. 
D. A. Shoemaker, Vice-Chairman, U. S. Forest Service, Albuquerque, N. M. 
Stanley F. Wilson, Secretary, U. S. Forest Service, Albuquerque, New Mexico. 


Washington 


Ward Shepard, Chairman, 1039 Natl. Press Bldg., Washington, D, C. 
F. W. Reed, Vice-Chairman, Natl. Lumber Mftrs., Transportation Bldg., Washington, D. C. 
Alfred E. Fivaz, Secretary, Bureau Plant Industry, Washington, D. C. 


Wisconsin 


F. G. Wilson, Chairman, College of Agriculture, Madison, Wis. 
Edward C. Peck, Secretary, 2001 Monroe St., Madison, Wis. 


The New York State College of Forestry 
SYRACUSE UNIVERSITY 


Syracuse, New York 


A FOUR-YEAR undergraduate course is offered in General Forestry with the degree of Bachelor of 
Science and special courses leading to the degree of Master of Forestry, Master of City Forestry. 
Master of Science, and Doctor of Philosophy; a four-year course in pulp and paper manufacture and a 
short course each spring in Dry-Kiln Engineering and Lumber Grading are given. The Syracuse Forest 
Experiment Station of ninety acres at Syracuse, the Charles Lathrop Pack Experimental Forest of 1,000 
acres at Cranberry Lake, the Charles Lathrop Pack Demonstration Forest of 2,300 acres in the Lake 
George- Warrensburg district, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, a pulp mill, a well-equipped sawmill, a complete dry-kiln plant, a wood-working laboratory, 
a wood-treating plant, the biological laboratories, and an excellent reference library offer unusual op- 
portunities for research and instruction. Students may elect work in nine different fields. 


For further information address HUGH P, BAKER, Dean. 
SS 
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HAUCK FIRE GUNS AND HAUCK FORESTRY TORCHES 
(Made for Kerosine or Gasolene Fuel) 


for Backfiring, Brushburning, Safety Strip Burning 


Used extensively by the U. S. and Canadian Forest Service. Send for Bulletin No. 601 


HAUCK MANUFACTURING COMPANY 


150 TENTH STREET BROOKLYN, N. Y. 


Shipmen s also from Chicago, San Francisco, Montreal Warehouses 


eENDISY EORSS el No O bo NEAENGE 
ORONO BViEAsDN EE 
The Forestry Department offers a four years’ undergraduate curriculum, leading to the 
degree of Bachelor of Science in Forestry. 
Opportunities for a full technical training, and for specializing in problems of the North- 
eastern States. Camp course required. 
For catalog and further information, address: 


JOHN M. BRISCOE, Orono, Maine 


fewer oCHOOL- OF tO RES Rey 


Established in 1900 
A graduate department of Yale University, offering courses of study leading to 
the degree of Master of Forestry and Doctor of Philosophy. _ 
Special opportunities are provided for advanced work and research in the labora- 
tories and the school forests. 


For further information and catalog address 


HENRY S. GRAVES 


DEAN, YALE SCHOOL OF FORESTRY, 
NEW HAVEN, CONNECTICUT, U.S.A. 
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PETERSHAM, MASSACHUSETTS. 


A forest experiment station of two thousand acres, twenty years under management 
on a sustained yield. Many phases of regional silviculture now highly developed. Log- 
ging, milling, and marketing annually carried on. Besides participating in the handling 
of the Forest, students conduct research projects in collaboration with the staff. Com- 
petent graduates accepted as candidates for the degrees of M.F. or D.S. 

R. T. FISHER, Director. 


Washington’s Largest and Most Popular 
Convention Hotel 


THE WARDMAN PARK 


All the attractions and advantages of a high class resort— 
all the comforts and conveniences of a metropolitan hotel. 


Near the strategic center—‘‘ten minutes from the White 
House’’— but sufficiently removed to give absolute free- 
dom from the noise, confusion and distractions of the busi- 
ness district. 


Riding, tennis, swimming, golf, dancing, etc. Near Rock 
Creek Park, the Zoological Gardens and other important 
points of interest. Situated in a private park on a high ele- 
vation, commanding a broad and beautiful view of the 
Nation’s Capital. Now booking reservations for the Con- 
vention of the Society of American Foresters, December 


29150; Si 950: 


WARDMAN PARK HOTEL 


1800 Rooms - - All Outside 
CONVENTION DEPARTMENT WASHINGTON; D. C. 


